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EXECUTIVE SUMMARY 



InlrodicHoD 

As with maty urban and suburban areas around the cointry. Montanans arc developing 
an increased awareness of (raff ic noise as a problem and an increased awareness that something 
can and should be done about it. 

The traditional approach to traffic loise control throughout the country has been the 
installation of traffic noise barriers along (he highway edge of pavement or along the right-of-way 
adjacent to noise- sensitive areas. Noise barriers are not always feasible, however Examples 
include non-controlled access facilities where driveways are too numerous to allow barriers to 
effectively block ihe noise and lower density areas where the ntmberof impacted homes may be 
loo small to Justify the cost of an expensive noise barrier. Nor are barricis always reasonable in 
cost or desirable. For example, barriers may pose safety problems and have potential rood icing 
implications. In these cases, non-traditional met hods of noise abatement could be very useful. 

This research study has focused on current noise abatement policies, practices and 
procedures for non-traditional noise atxitcmcni solutions, solutions that are alternatives to noise 
tetrricr waits or berms built by a state depanmeni of transportation (DOT). Discussions with 
Montana Dcjxmmcni of Transportation (MDTI staff regarding the scope for the research revealed 
four areas of particular interest: 

• Pavement typesand texturing, 

• Noise-compatible land use planning and development; 

• Sound insulation:and 

• Traffic management techniques. 

MDT was also interested in investigating Type tl noise abatement programs (the adding 
of noise barriers to existing roods by a state DOT), with emphasis on the experiences in states thai 
currently have Type tl programs. 

In addition 10 a review of published literature, this research involved extensive 
correspondence and discussions with the staff of numerous state DOT and local agencies across 
the United States and in Canada. 

A detailed examination of land use planning and development processes and procedures 
within the State of Montana was made, and discussions held with a number of local agency 
planners in Montana. This work revealed that many mechanisms are in place thai are conducive 
to implementing a noise-compatible planning and development program. Growth is recognized 
as a major issue within the urban areas of the stale, and the attention to noise control or noise 
impact avoidance seems to fit right into the frame wort; of 'Smart growth." Awareness of a 
problem and a potential solution, though, are different from having the resources to implement 
and manage a program. 
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The literature review, practice review aid examination of Montana planning and 
development were done in conjinction with the development of two draft surveys: one for 
cili/ens living near bisy roads in four Montana urban areas and one for local planners throughout 
the stale. The residents survey explored opinions on neighborhood qualities, sources of 
community noise, the noise from (he major road in ibeir area, and people's attitudes regarding 
various noise- red icing measures, both for their current situation and if they were moving into 
new homes. 

The planncre survey gathered data on tkc planning jurisdictions represented by the 
respondents, and sought opinions on cirreni and future traffic noise problems in ibeir 
jurisdictions as well as various noise mitigation measures. The stbject of noise-compatible 
development was explored, including MDT actions ihought to be necessary for a successful 
program. 

After the surveys were finalized, they were administered in the summer of 2003. Then, 
based on the analysis of the survey results and fin her analysts of the literal ure, this final rcpon 
was prepared. 

This Executive Simmary presents a scries of summaries by topic area, including 
recom mend ai ions in each area related to traffic noise abatement at the state and local levels, with 
emphasis on noise-compatible planning and development in Montana. 



Pavement-related Noise 

Summary 

A considerable amount of research into quantifying the noise characteristics of alternative 
pavement surfaces has been completed to date. This research indicates thai ceitain pavements arc 
indeed qiietcror londerthan other pavements. 

Tkc National Cooperative Highway Research Program (NCHRP) Synthesis 263 analyzed 
ntmerois pavement stidics completed prior to 1998. The results indicated that Poitland Ccmeni 
Concrete (PCC) pavements create more noise although they have the advantage of dirability and 
superior surface friction when compared to dense-graded asphalt pavements. The stidy found 
that longitudinal lining reduced noise levels but surface friction was rediced when compared to 
transverse lining. Exposed aggregate surfaces also reduce noise levels bit require added 
maintenance to minimize plugging and also deteriorate with freczcAhaw cycles and are less 
effective when deicing agents are used. 

Dense-graded asphalt concrete (DGAC) pavements are 2 to 3 dBA quieter than PCC 
pavements but do tot exhibit ihc strong frictional characteristics and durability of PCC 
pavements. Open-graded asphalt concrete (OCACI pavements were shown lo be 1 to 9 dBA 
quieter than DGAC pavements and have good frictional properties: however, tke noise reductions 
declined with surface age. OGAC pavements also suffer from plugging. freczcAhaw impacts, and 
reduced effectiveness wken deicing agents are used. 

The study also notes thai measurements made using the "tiailcr" and "passby" methods 
do not correlate, making comparison of results using the two meihods invalid. 
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Numerous additional research studies have bcci completed since NCHRP Synthesis 268, 
Studies by state aid local agencies in Arizona. California. Colorado. Ohio. Michigan. New York. 
Texas. Utah, and Wisconsin have added to the knowledge base regarding the noise characteristics 
of pavement surfaces* The conclusions from many of these studies, pan icularly Wisconsin, Ohio, 
and Texas, seem to fun her reinforce the conclusions of NCHRP Synthesis 268 regarding PCC, 
DGAC and OGAC pavements. 

Studies conducted in Arizona and California indicate lhat rubberized asphalt concrete 
i RAO puvemencspnxluce significantly lower sound levels than both PCC and DGAC pavements 
and I hat the reduction may not be degraded much overtime. Results of the (-80 Davis study also 
indicate that OCAC can significantly reduce sound levels when compared lo aged asphalt 
concrete as well as DGAC and that the redact ions may not be degraded much overtime. 

Studies in California, Colorado, New York and Utah also indicate that sound levels of 
standard longitudinal ortransverse tined PCC pavements may be reduced by using longitudinal, 
diamond-g round PCC pavements instead, 

I. idle data has been collected for chip scaled pavements. Measurement data from Texas 
and Soul h Africa and daia from Aust mlia indicates that chip seated pavements create noise levels 
somewhat higher than for OGAC pavements and similar to those for lined concrete pavements 

The selection of a pavement should not be made based solely on noise characteristics. 
Oiher issues must be considered including safety, maintenance, cost, and seasonal and weather- 
related factors. These conditions may preclude the use of ccitain types of pavements rcgatdlcss 
of their noise characteristics. 

R ecom m <* mda i j <? nx 

Since MDT uses chip sealing extensively, the following act ions arc recommended: 

• MDT should undertake a siud> to assess che noise characteristics ol chip sealed pavements. 

• MDT should investigate the possibility of constructing test strips of alternative pavements 
including OGAC, stone mastic asphalt (SMA) and RAC, and then conducting studies of 
short-term and long-term sound levels along with othcrcrilical pavement parameters. 

• The staff of ihe Environmental Sen- ices Bureau and Pavement Analysis Seciion of MDT 
should meet to discuss the implications of using chip scaled pavements in areas where noise- 
sensitive land uses exist. 

If MDT determines that alternative pavements are desirable in noise- sensitive areas, 
MDT's current tools for pavement management could be modified to include a factor for the 
existence of noise- sensitive land uses near the project. 



S-mud Insulation 



Summary 

The Federal Highway Administration (FHWA) Noise Standards limit routine sound 
insulation to public use or nonprofit institutional strictures except when severe traffic noise 
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impacts arc anticipated and noma) abatement measures arc physically in feasible or economically 
unreasonable. A Tew Mates' noise policies specifically state that insulation of private residences 
is permitted when seven: traffic noise impacts are anticipated. Several slates reported insulating 
public and/or nonprofit buildings including schools and churches: however, few cases of 
insulating private residences were noted. Only two large-scale projects have been reported, one 
in Michigan along 1-676 and one in San Diego, California, where California Department of 
Transportation (Caktrans) is in the process of insulating numerous homes. FHWA opted not to 
participate in I he funding of tic San Diego project, and Caktrans docs not anticipate ising soind 
insulation on a large-scale basis again in the future IHcndriks et al. 2003]. 

R ccom mwmda tions 

Soind insulation of private residences could be cost effective and worthwhile for ihosc 
instances where a very few individual residences in a rural area may be severely impacted by a 
widening project or for projects involving construction of a highway on a new alignment. 

Since FHWA will paiticipate in funding for sound insula! ion of private residences where 
severe traffic noise impacts exist and traditional abatement measures and not feasible or 
reasonable, 

• MDT may wish to considera modification to its noise policy to allow consideration of sound 
insulation in these instances. 

Noise policies of t he state DOTs in Arizona, California. Colorado and Michigan could be used as 
-■ides. 



Traffic Management 

Summary 

Traffic management measures can sometimes reduce noise problems although FHWA 
does not generally allow restrictions of truck trailer combinations on those facilities on the 
National Network for large tracks. 

Florida. Maryland and Virginia have implemented truck restrictions on projects to reduce 
noise but only when parallel mules were available. 

A truck restriction study conducted by the Massachusetts Highway Department in 
conjunction with the City of Cambridge Metropolian Planning Council could serve as a model 
for similar truck studies in other jurisdictions. 

Large trucks have been banned from using local roads in New Jersey since 1999 as the 
result of complaints from the public regarding safety and noise. The U.S. District Court recently 
rules the ban unconstitutional and the state is in the process of appealing the ruling. 

Vehicle operating requirements on Montana's roads are addressed in Title 61, Chapter 8. 
Part 3 of the Montana Annotated Code 2003. Section 61-8-303 deals with speed limits and speed 
restrictions. Section 61-8-309 deals with establishment of special speed limit zones in cases of 
safety issues, and Section 61-8-310 lays out when local authorities may and shall alter limits, 
again mainly for safely reasons. Finally, Section 61-8-332 provides for restrictions on use of 
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controllcd-acccss roadways, btt again with refcrcicc 10 normal and safe operation of traffic. 
None of these sections makes reference to traffic management for the reason of rcdiced noise. 

Any reductions in speed for safety reasons, snch as front 65 to 60 miles per hour in larger 
cities, won Id only have a small noise reduction benefit. Restrictions of trucks would result in 
larger noise reduction benefits, however. 

R ccorn m <* nda tio im 

As noted above, traffic management strategies are often counter to the goat of a highway 
project. Reducing speeds and restricting trucks arc. in most cases, not desirable on the Interstate 
system. Further, truck restrictions would only be acceptable if alternative mutes are available. 
Due to the rural and mountainous nature of much of Montana, acceptable alternative routes would 
likely not exist. Therefore, acrivc consideration of traffic management techniques to reduce noise 
on the Interstate system is nor recommended. Restriction on ton- Interstate and non- Federal-aid 
Primary highways, however, is certainly a possibility. 

• It cases where local jurisdictions are interested in implementing other truck restrictions or 
other traffic management techniques on local roads to reduce noise. MDT should provide 
guidance as needed to ensure that the goal of reducing torse is not achieved at the expense of 
safety or access for commerce. 

• MDT should keep track of the appeal of the state of New Jersey for a continuance of its ban 
on large trucks from local roads. If New Jersey is successful in its appeal, Montana could 
follow with similar policies in situations where alternative routes to the local roadway system 
exist. 

One type of traffic managemenr technique that has received considerable interest, and 
until recently was allowed and used in Montana, is the restriction of use of truck engine 
compression (jakc brake) along certain portions of Montana's roads. As is pointed out many 
times in the Montana residents survey discussed in Section 8.0 of this report, noise from jake 
brakes is a soiree of much annoyance for many people. Several survey respondents specifically 
complained about the lack of enforcement of existing signage restricting engine brake use. Over 
half of the total survey respondents have indicated thai restriction in the use of engine 
compression brakes is an acceptable method of noise control. 

Unknown to the researchers at the time of the survey, the 2003 Montana Legislature 
passed House Bill (HB) No. 237, which prohibited such restrictions. The bill stated that as long 
as a vehicle has a faciory-installcd or equivalent after-market muffler, the operator may not be 
prohibited from using the engine compression brake device. 

• It is recommended that MDT revisit this prohibition with rhe Legislature. Key sections of this 
report and the relevant survey results should be sent to legislators, both lo rhose who 
introduced and supported the bill and to those who might support a change or rescission. One 
possible revision to rhe law might be to state conditions under which engine compression 
brake use could be rest rieted. such as when the route is within a certain distance of residential 
or other noise sensitive property. 

• As preparation for addressing the prohibition wirh legislators. MDT should conduct a study to 
determine the locations of recent past engine compression brake restrictions in the state. 
MDT should then discuss with appropriate city and county officials the perceived 
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effect ivc tcss of past restrictions and should identify any residents* complaints since the 
legislation. The iced for increased enforcement, if (he prohibition were to be lifted, should 
be addressed with local officials. 

• Because truck safety issues arc involved. MDT should thoroughly study (he topic of engine 
compression brakes, and (heir usage and restrictions elsewhere in the country. MDT should 
also examine if policies and giidelincs have existed for selecting engine compression brake 
restriction zones in Montana and elsewhere. 

• Since some pott ion of the truck population is functioning without mufflers or with defective 
mufflers. MDT should investigate the possibility of incorporating an inspection of the muffler 
system of heavy trucks as pan of the roadside safely inspections conducted by the Motor 
Vehicle Inspection Bureau. The American Association of Motor Vehicle Administrators 
(AAMVA) has published a simple procedure that can be used to determine whether or not a 
muffler is installed in the exhaust system of a heavy truck aid. if so, whether or not the 
muffler is intact and functional (American Association of Motor Vehicle Administrators. 
2004]. 



Type U Noise Barrier Program 

Summary 

Type It noise programs involve proposed federal, federal-aid . or state projects to provide 
noise abatement in the form of noise barriers along existing highways, with no other capacity- 
increasing highway improvement as part of the project. The development and implementation of 
a Type II program is optional and not an FHYVA mandatory requirement. 

The National Highway System Designation Act of 1995 restricted federal participation in 
Type tl noise barriers to those Type IE projects that were approved before November 28, 1995. or 
that are proposed along lands where land development or substantial construction predated the 
existence of ihe highway. Also ineligible are areas that were studied previously for abatement 
and were rejected as pan of a Type I project (new roadway alignment or widenings with addition 
of through-traffic lanes.) The state or local jurisdictions could fund projects thai do not meet these 
criteria. 

Nineteen stale DOTs currently have Type II noise programs, although all are not 
necessarily active and funded ai this time. States thai have had very active Type IE programs over 
the years include California, Minnesota and Maryland. 

FHWA has not specified any one method of analysis for Type It projects. Instead, slates 
are encouraged to use good judgment in the consideration of alt relevant factors and they have 
great flexibility in developing a Type It program. FHWA strongly encourages the use of some 
formal process for identifying areas eligible for Type It noise abatement and for prioritizing areas 
across t he slate or in a particular region for abatement. Also, some states require local matching 
finds for barrier constriction. 



R ceo n\ rn c rid a f J 
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Federal funding is available for retrofit noise abatement as Jong as the residences 
predated the initial construction of the highway and where there was no Type I noise analysis 
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completed. Due id the rural nature of muck of Montana, the number of areas (bat would qualify 
for retrofit noise abatement would likely he small. 

• It is recommended thai MDT further investigate the possibility of implementing a Type It 
noise abatement program. 

• If MDT chooses to investigate this possibility, ii is strongly recommended that MDT initially 
conduct a Type II needs assessment 10 identify the areas that would be eligible for abatement 
and the potential costs associated with implementing a Type It program. 

• If MDT subsequently decides to piisue a Type It program, it is recommended that a priority 
system be developed for deciding the order in which neighborhoods should be selected for 
abatement. 



\oisc-Coropatibtc Land Use 



Summary 

Noise and land use compatibility focuses on noise control at receiver adjacent to the 
traffic noise soiree. Two general categories of receiver control are land use zoning and noise- 
mitigated development. Programs to ensure noise and land use compatibility are generally 
implemented at the local level and numerous local agencies in the United States and Canada have 
implemented programs to facilitate noise and land use compatibility. 

California requires that noise be included as an clement in the local planning process. . 
Then: are disparities, however, in the overall success of the local programs in California. Some 
local programs have been very successful while others have not. 

The Arizona Department of Trans pott at ion lADOT) has been very proactive in 
encouraging local governments to voluntarily address noise and land use compatibility. As a 
result, several communities have implemented siccessful noise and land use compatibility 
prog rams. 



R tcom at c rid at in 



ns 



Noise-compatible planning development has the greatest potential for success in 
communities that are in the earlier stages of development. Since Montana has con m unities thai 
are growing and developing, this is an excellent lime to make an investment that will lead to long- 
term benefits. The strategies that comprise noise-compatible development planning are proactive 
and preventative in nature; therefore, supporting implementation of such strategics now can avert 
many problems in the future. To fully realize the potential of noise-compatible development 
planning, the following steps to implementation, which are based on the findings from the case 
studies, are recommended. 
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Montana Department of Transportation 

• MDT should investigate the possibility of promoting legislation that would require local 
jurisdictions to consider noise in the planning process. 

This recommendation is made acknowledging this citizen sentiment seems against state-level 
involvement in land use decisions. The success of the growth policy legislation could serve as a 
precedent, however where the optional development and implementation of a growth policy is a 
local decision. Potential legislation should include statements of policy on noise-compatible land 
use zoning and noise-compatible development. 

• If legislation is enacted, it is recommended thai MDT initiate the formation of a consonium 
within the state to produce a state- level model noise guideline that could be adopted by local 
agencies within the state for use in noise and land use compatibility planning and 
development. 

Any legislation should authorize the development of a model guideline and the establishment of a 
state office for technical assistance to provide iceded suppon at the local level. This stale-level 
step ls necessary to prevent a wide variation in plans and procedures, as well as failures at the 
local level. Guidelines produced ai the state level will ensure consistent') and uniformity 
throughout the state. Close coordination and input would be required from local agencies that 
may wish to tailor the guidelines to best fit their own unique situations, 

• Whether or tot legislation is enacted. MDT should consider developing sample noise 
abatement design spec if ical ions and standards for use by local governments it working with 
developers and builders. 

These specifications and standards could be implemented by interested local agencies to ensure 
I hat abatement measures constructed as pan of new developments by developers arc effective and 
durable. Compliance with these standards could be a requirement in any situation where 
municipalities might be assuming the ownership of developer-constructed noise walls, which is 
consistent with current practices of municipalities assuming ownership of infrastructure items 
such as roadways, and storm and saniiary sewers, 

• MDT should also consider playing a role in the review of proposed noise abatement strategies 
for developments in the vicinity of stale highways, if not on a routine basis, at J east on an 
advisory basis as part of a broader technical assistance program. 

• Whether or not legislation is enacted. MDT should consider initiating a thorough effort to 
educate local planning officials of the effecis of allowing noise-sensitive development 
adjacent to major roadways and 10 inform them of MDT "s policy regarding provision of noise 

:menl forc&islia* comminutes. 



MDT may also wish to modify Us noise policy to include a statement indicating that 
consideration of abatement for a roud widening project will no longer normally be considered 
for residential developments constructed adjacent to ihe existing pre- widened highway after 
the date of ihe policy change. 
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Local Government 

• If legislation is ultimately eluded, local agencies, in compliance with state requirements, 
should incorporate noise into ibeir planning function. 

• As pan of tie requirements (key should adojx (be model guideline, conduct required noise 
studies, produce noise coniours. construct appropriate policy lines Tor various categories of 
development. and develop plan review and enforcement procedures. 

Montana *s Land Use Planning and Development Processes and Procedures 

Summary 

Montana's land use planning and development processes and procedures are described in 
some detail because an understanding of them is imponant for success with noise-compatible 
planning and development efforts. 

As background, about two-thirds of Montana's residents live in its nine most populated 
counties. Most Montana municipalities are small; there are only seven incorporated areas with 
populations greater than 10,000. Nearly all of the stale's population growth has been 
concentrated in a few counties, those with urban centers or adjacent to others with urban centers. 
Since 1960, over 60*£ of Montana's net increase in population has occurred in unincorporated 
areas outside of city and town boundaries, mainly in residential subdivisions. This trend 
complicates the ability to develop and implement noise-compatible land use programs, especially 
given recent actions of the State Legislature. 

Planners from Montana's urtxin areas who were contacted during this research were 
readily able to identify examples within their planning Jurisdictions where traffic noise- residential 
land use conflicts cause problems. These problems often resulted from combinations of roadway 
designs and traffic characteristics and the location and layout of nearby housing developments. 
Planners also cited instances where natural geographic features such as canyon waits and 
topography contributed to noise problems. 

Local governments in Montana's populated areas seem 10 be "cautiously enthusiastic" 
about possible implementation of notse-compatible land use planning that might result from this 
research effon. Success in reducing existing noise impuct problems or preventing or lessening 
fuiure noise impacis in noise-sensitive areas is likely to be consistent with local government 
planning goals. There are many potential mechanisms for implementing noise-compatible 
planning and development at the city/county level. 

• Of potential importance to the purposes of this project is that "traffic noise" is likely to fit the 
definition of ^nuisance" contained in Montatta Suisance Law (45-8-111. Montana Code 
Annotated (MCA)). While separate from the actual planning processes and implementation 
measures, the Nuisance Law would help to legitimize actions of local governments to control 
noise problems within jurisdictions. 

• Montana local governments are empowered to carry oui administrative, regulatory, and 
financial functions through enabling legislation passed by the State Legislature. Montana's 
Local Planning Enabling Act authorises the preparation and adoption of a annpreliensive 
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/f/auand sets out required procedures. Enabling legislation also authorizes cities aid counties 
to carry out planning functions in combination. 

• The 1999 Growth Policy Act allows, hut docs nor require, cities and counties to adopt and 
implement a growih ptMcies" Under the new Jaw .a local government's comprehensive plan 
is now called a growth policy. All of Montana's most populated cities and counties (with the 
possible exception of Billings) have adopted giowth policies. After a giowih policy is 
adojxed. tke local jurisdiction must be guided by and give consideration roc he general policy 
and pattern of development set out in the growtk policy in several areas, including adoption 
of subdivision controls and zoning ordinances or rcsolit ions. 

• Urban cities would be much more likely to incorporate noise management into their growth 
policies than corresponding cointy governments. City government planning generally 
benefits from more resources, public support and influence than county government planning. 
The problem, however, is thai considerable new development is occurring in areas that are 
within the planning jurisdiction of county governments. Most new housing development is 
occurring in unincorporated areas where there is often opposition to local government 
planning. 

• Capital Impnwwwni* Planning (CIP) is a very itnpoitant growth policy implementation tool. 
Capital improvements include local government infrastructure such as streets and roads. 

• Montana cily and county governments are authorized to adopt zoning ordinance*, aimed at 
preventing problems by separating incompatible land uses and at achieving a quality and 
character of development that ensures safe and healthy communities. Montana law requires 
that zoning be in conformance witk comprehensive plans (growth policies). Cities and towns 
are authorized to extend their zoning regulations beyond their corporate boundaries, provided 
they have a comprehensive plan that includes the territory to be zoned. A county government 
retains primary authority to approve a subdivision in an unincorporated area affected by tke 
cily plan. 

• A devctinnmnt fj*t?rti( system is an alternative to traditional zoning. Development standards 
arc regulations that specify tke standards or requirements that new development must meet. 
The> are ihe easiest types of land use regulation to draft and enforce. Development standards 
are commonly drafted to regulate, among other items, areas unsuitable for development die 
to hazard or environmental risk, buffering or screening of adjacent uses, and setbacks. 
Montana taw requires that development permit regulations also be in conformance witk 
comprehensive plans (growth policies). 

• Montana law requires all cities and counties to adopt and enforce subdivision r*&tdatxons. 
Subdivision regulations regulate the process of plotting land into lots and providing public 
facilities. To approve a subdivision. local government must issue findings that consider tke 
effect the subdivision would kave on several factors, including the natural environment and 
public keaJth and safely. In the past, in areas where a growtk policy was adojxed, a local 
government was required to review a proposed subdivision to ensure it conforms to tke 
growtk policy. 

• Montana has both statewide and city/county building standards for new construction. 
Statewide building codes establish statewide building practices for most types of residential, 
business, and government buildings, and establish minimum standards for new building 
construction. State inspectors use a building permit system to enforce ihe codes. Montana's 
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Male wide codes do not currently impose spcciul construction Handatds for housing affected 
by high levels of exterior noise, such as from traffic* although I hey do address upgraded 
construction for the common walls of mu Hi* family dwellings. Stale building permits air nor 
required for residential buildings containing less than five dwelling units. 

• Currently 37 cities, two city-county consolidated governments aid one county have ad oped 
their own building codes and permuting systems. City and county programs require building 
permits for all residential construction, including single-family projects. With strong 
justification, local governments may also adopt building code standards that exceed state 
code requirements. Thus, cities would have the ability to upgrade construction standards as 
part of a traffic noise compatibility program. Unfortunately, the 2003 session of the Montana 
Legislature took away tkc authority that cities had to enforce building code ontside of their 
city boundaries, which seven cities had chosen to do. This change is a very impoitant setback 
tooveral) urban planning because mos residential development is occurring ontside of cities' 
limits. This change also reduces the potential for using building permits as a means of 
upgrading contraction tfandardsin areas with high levels of traffic noise. 

Despite this setback, a number of different organizations and groups in Montana have 
been very* interested in issues related to planning and growih over the last several years. Some of 
ihese groups and related activities might play roles in building suppott for noise-compatible 
development or in helping implement noise-compatible development. 

• Tkc fAtmumti Consensus Council <MCC) was established as a state agency by Executive 
Order in 1994 "to encourage public participation and provide a forum for cooperative and 
innovative problem- solving, particularly regarding natural resources used." The Council 
could be a direct resource to MDT, as it offers consultations and advice on public 
panicipation and collaborative problem solving to Hate government tfafl and officials. 

• The Council could also be an ideal mechanism for introducing the subject of noise- 
compatible development to Montanans. As an example, an outgrowth of the Council's work 
on sanitation syscms in subdivisions was the Montana Growth Policy Forum. The Forum's 
purpose was to be a way to sustain a dialog, by means of a scries of seminars, among many 
difrcreni stakeholders on land use and growth issues in Moniana. 

• The Montana Smart Growth Coalition (MSGC .» is a network of organizations and individuals 
from ucro» the state "thai advocates for sensible policy, both locally and statewide, regarding 
land use, transportation, housing, sustainable agriculture, conservation of habitat, cultural 
diversity, economic equity and the environment" [from the Coalition's Web sitel. While 
noise mitigation is not specifically mentioned by the Coalition, the concept of noise- 
corn jxuiblc development fits very well within the group's definition of "smart growtk." 

Also of relevance isacomprckensive study of Montana's giowth, planning, and growth- 
control policies, published in 2001 by (he American Planning Association (APAi. According to 
an article in a MCC newsletter [Davis 2001], "The APA's report confirms that Moniana, like 
Colorado and other western Hates, can no longer consider planning and land-use controls as 
luxuries. They are now essentia) to maintain the vitality and heaktk of our towns, local 
economies, and lands." The report's many recommendations, however, received mixed reviews 
from Moniana Growih Policy Forum membcis. While the rcpoit docs not specifically meniion 
noise mitigation, the concept of noise-compatible planning and development would seem to fit 
well within the thesis ol the work. 
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A survey coidictcd by the Montana Association of Realtors on managing growth offers 
insights into ibc climate lor noise-compatible plaining and development* Another article in a 
MCC newsletter IT rcik 200t I notes, "Montanans are evenly divided on their approach to growth 
management***" Two-thirds of those sirvcyed said that town. city, or county governments 
should have the power to make land use decisions. A majority opposed increased State 
involvement in managing growth-related problems, and there was little suppon for federal 
involvement. These survey results suggest that even if MDT takes the lead promoting noise- 
compatible development, success will more likely come if the citizens perceive the initiative to be 
locally-driven and directed* 

Finally, this research project has played a major role in introducing the subject in a 
formal way to the Montana Association of Planners (MAP), Two of the researchers and the head 
of the noise program at MDT made a series of presentations at the annual meeting of MAP in 
Ociobcr 2003. The presentations were a slatting point in building awareness of planning 
professionals in this subject and sparked strong interest among several attendees. It is clear from 
the total lack of mention of noise in the Growth Policy Act and in the APA land use planning 
study that noise impacts, which exist, are being overlooked* This overlooking is not at all 
uncommon around much of the rest of the country. 
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The previous section of this report* on Noise-Compatible Land Use. contained several 
recommendations that arc reinforced by the findings in this section and are not repeated here. It 
is worth noting, however, that when MDT chooses to widen any of its federal-aid roads in its 
urban and suburban areas. MDT will be responsible for studying noise impacis for residential 
development that has occurred along these roads since their original constriction. Where impacis 
are shown. MDT will be required to study and possibly provide noise abatement. 

• A good way to try to avoid these circumstances is for MDT to be proactive in encouraging 
local governments to adopt noise-compatible planning and development, in some form* 

• Promoting such efforts should be considered in conjunction with a change in the MDT traffic 
noise policy* This change should state that MDT will no longer be responsible for mitigating 
noise impacts where the local government has allowed adjacent residential development to 
occur wit houi noise mitigation required of the developer or builder. 

There is likely to be suppon for noise-compatible planning and development in the more 
urban cities and surrounding county areas experiencing residential growth, but there is not likely 
lo be interest among smallertownsand unincorporated areas. 

■ Any effons at implementation of noise-compatible planning and development must have the 
city or county governments in the forefront, with MDT or other state agencies having suppon 
roles. 

This research has laid excellent groundwork to build upon for noisc-compaiible planning and 
development. 

• It appears that MDT will need lo continue to take the lead in educating legislators, local 
dccision-makcis. planners, developers, builders and other stakeholders on the problem of 
traffic noise and the solution of noise-compatible planning and development* 
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• MDT nay wish to enlist the aid of the Montana Consensus Council, possibly through the 
mechanism of ihc Montana Giowth Policy Forum, in this education process. 

• Tic contacts made during this research study should be continued and expanded. 

• Presentation of the icsulis at statewide, regional and local planners meetings should be 
continued. 

• Buy-in of the concept of noise-compatible planning aid dcvek>pncnt by the MAP should be 
sought, perhaps in the formation of a technical committee on the subject within MAP. 

Residents Survey Results 

Over six hundred residents in four Montana communities responded 10 a survey on traffic 
noise and lis mitigation. The communities were in Great Falls (near County Club Boulevard and 
the I- 15 Spur), Missoula (in ihc Lower Rattlesnake area near the end of Hcllgatc Canyon adjacent 
to I-TO), Butte (the Hillcrcsi area near I- IS/90), and Billings (along RimrockRoad from 5* Strcel 
to 38th Street). 

Half of all of the respondents' dwellings were adjacent to the main mad or one block 
away, with the other half two or more blocks away. The response rale was higher for people 
close to the mod than for those farther from the road, which correlated with their expressed 
annoyance over traffic noise. Most of the respondents live in single-family homes, own iheir 
housing unit, have lived in their home for 10 or moreycats. Two or fewer people occupy most of 
the houses, and most of the responding households do not have children. 

While generally ranking iheir neighborhood qualities as "very good" or "good." more 
than half of the survey s respondents rate "lack of traffic on the main road" as "poor'' or "very 
poor." Likewise, one third rate "peace and quiet from outdoor manmade noises" as "poor"' or 
"very poor." In a separate question, over half of all respondents saying they are frequently 
annoyed at their home sile by "traffic noise from major roads and highways." which is the most 
commonly cited source of "frequent annoyance." The negative responses are much higher for 
those respondents within a block of ihc road compared to those farther away. 

By area, much higher poitions of respondents in Great Falls, Missoula and Butre than in 
Billings cite major road traffic noise as a frequent source of noise annoyance. Within Billings, 
the eastern and central sub-areas along Rimrock Road (east of Rehberg Lane) show a much lower 
rate of frequent annoyance than the sub-area west of Rehberg Lane, where Zimmerman Trail is 
also a noise source of concern to respondents. 

Just over one-thin) of all respondents say they were "annoyed" or "highly annoyed" by 
tiaffic noise while inside their houses in the week prior to the survey: that percentage increases to 
i.i f i for outside the residence. The survey was administered during the last week in August and 
first week of September, when Montana's weather was ideal spending time out-of-doois. A 
quarter of all respondents say they are annoyed "all" or "much of the day" by traffic noise while 
outside, and nearly onc-in-fivc report the same while inside. As with the previous questions, 
people living next to the main roadway are annoyed much more often by ihc roadway traffic 
noise than people Jiving fun her from the main road. 
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Despite the high levels i>f annoyance, nearly three quarter* of all respondents say they 
gave liule or no consideration 10 traffic noise, or were unaware of traffic noise, before biying or 
renting their residence. Oily a very small percentage, even among (hose living close co the 
roadways, gave traffic noise a great deal of consideration in their decisions. Aboil a qianer feel 
that traffic noise has gotten "much louder" since they moved into their residence, and another 
quarter "a little louder" About 30'i say that traffic notsc has become "more bothersome" over 
lime. Only two percent feel traffic noise is now "quieter" although just over a qiaiter say they 
have gotten "more used to (tolerant of i the traffic sounds." 

Just over a qnaticr of the respondents say they have made adjustments in how they Jive 
because of traffic noise, ranging from almost half of all respondents in ihe Lower Rattlesnake 
area in Mtssoila to as little as IS** in Billings. By far the most common adjustment is to dose 
windows* followed by planting trees or bushes (which actually do little to reduce noise), turning 
tm background sound {such as Jans* air conditioning ar music) and moving activities inside. 

Noise from Jake brakes was ciled as a souicc of much annoyance by many people in the 
comment section of the survey. Several people specifically complained about the lack of 
enforcement of exitf ing engine brake ise icstrictions; however, the 2003 Montana Legislature 
passed HB No. 237. which prohibited such resthciions. The bill states that as long as a vehicle 
has a factory- installed or equivalent after-market muffler* ihe operator may not be prohibited 
from using the engine compression brake device. 

Nevertheless, a majority Of all respondents finds restriction in use of engine compression 
brakes to be a "very acceptable" or acceptable" met hod of noise control Nearly half fee) thai 
way about n*>ise barriers* reftaving. and traffic refutation. Also, noise barrier walls seem more 
desirable than earth berm barriers. 

Respondents feel that noise barriers, itedges* air conditioning {to a/tow windows to 
remain closed^ aid upgrading doars and windows arc the methods most likely to noticeably 
reduce noise in their homes. Less than a qiarter of all respondents, however are willing to pay to 
have noise reduced at their current residence (ranging from )6'i in Billings to 30*i in Missoula), 
realizing that many have already done so. Of those indicating a willingness to pay, by far the 
most commonly chosen dollar range was SI .(XX) or less. Interestingly, when asked if they would 
pay more for a new hoise next to a highway if the house or neighborhood were designed to 
reduce the traffic noise effects, half the respondents say "yes. definitely" or "probably." 

Nearly two-thirds of all respondents agree or strongly agree that developers should be 
required by the city or county to reduce excessive traffic noise levels when building residences on 
undeveloped land next to a major roadway. The most favored strategies are: 

• Subdivision design with areas Jeast sensitive to mrise {garages, streets) closest to the road; 

• Provision <>/ open or vegelalaf sfrace {e,g, t park) between road and residences; and 

• Budding noise harriers. 

Finally, the survey shows a fair level of interest among the respondents in participating in 
any of several possible programs aimed at helping to reduce traffic noise at the home site. Nearly 
half are willing to reait a brirchure on traffic noise controtfor residences. Aboil a quarter of the 
respondents would be interested in attending a seminar or aifowittg tumte inspections as pall Of a 
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noise reduction inventory program. Aboit MVi would consider participation in a federal or state 
grant program aimed at noise reduction at the home site. 

Given that these results art for all of the respondents, and ibus include a substantial 
number of people who say thai they are not frequently ainoyed by traffic noise, one can conclude 
that there is a fair amount of desire for quieter residential environments near highways. These 
findings suggest ibat there likely is suppon for noise-compatible planning and development at the 
local level. 

When comparing those respondents who are Frequently Annoyed by traffic noise to those 

who are A-'.' -1 u.-ir * ■ <•</. ihe differences in opinions are substantial. 

• Two-thirds of the Frequently Annoyed feel traffic noise is louder or much louder since 
moviig into their residence, compared to less than a quarter of those Not Amoved. 

• Half of the Frequently Annoyed say traffic noise has become more bothersome over time, 
compared to under ten percent of those jWrM/mrnvd. 

• Half of the Frequently Annoyed say they have made adjustments in their way of living 
because of traffic noise, compared 10 under ten percent of those Not Annoyed* 

Clearly, traffic noise has caused maty people to adjust their ways of living, including 
spending their own funds, in an attest]* to reduce traffic noise levels. 

Those people who are Frequently A nmryed urc much more receptive to various mitigation 
strategies thai could be dote off the person's property to reduce traffic noise, such as building a 
noise barrier wall or bcrm and restricting jake brake use. Compared to those Not Annoyed, they 
are also more in favor of several suggested noise-reducing strategies that could be doie by 
developers for new houses or developments built along existing busy mads, such as noise barrier 
walls or berms. They are also more willing than those Not Annoyed to participate in several 
possible programs aimed at reducing traffic noise, with nearly half expressing interest in a federal 
or state grant program forioise reduction. 

While these differences highlight the severity of the problem for some, the differences 
point to the problem of promoting noise mitigation programs to the larger public, that is. those 
who do not feel negatively affected by traffic noise. 

Planners Survey Results 

Forty-two planners belonging to the MAP responded to the survey on traffic noise aid its 
control. Threc-quancrs of the planners work or live in Gallatin, Lewis and Clark. Yellowstone. 
Flathead, Cascade. Missoula, aid Silver Bow counties. Two-thirds of the planners are from 
jurisdictions of 20,000 or more people. In the past decade. 60^ of the respondents' jurisdictions 
have had population growth of five or more perceit. Nearly three-quarters of the jurisdictions 
adorn growth /WiViVx, and -KW or more adopt capital improvement plans aid cotnpreliensive 
plans. Only one- in- five adopt land asm plans. Nearly all of the represented jurisdictions carry* oui 
zoning and subdivisioi regulation functions in either all or part of the jurisdiction. 

The planners say the most prevalent source of noise problems in residential 
neighborhoods is targe trucks usrng major roads and highways, with half citing them as a 
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"major" or "medium" problem. Thrcc-in-tcn cite noise from general traffic an man mads, while 
only I2'i note noise from general traffic on load roads. Train and aircraft loisc is also 
problematic. 

Most responding planners fee) thai traffic noise is a ma)or problem ii more (ban one 
residential area in their jurisdictions, with l-i'.f noting "aboui half of the residential areas. They 
have listed nearly 100 roadway sections that currently caise loisc problems or impacts 01 
residential areas in their planting jurisdictions. These sections span thinecn counties. They also 
have listed aft additional 29 sections ibat are likely to develop traffic toisc impacts on residents 
within the next tei years. Bozcman. Billings and Helena accoutt for nearly half of all listed 
sections, with Bo/eman and Billings having sixteen of the future sections. Most of ibe planner* 
feel that traffic noise impacts in their residential areas will become a greater problem over the 
next 10 years. 

Many of the planning jurisdictions have some kind of noise regulations in place, 
including sound limits by timc-of-day, sound limits by locations or land uses, sound criteria for 
"disturbing the peace." and sound limits for specific types of noises. These regulations arc 
reactive rather than proactive in nature. In the large majority of the cases J he local police enforce 
these regulations. 

The planners find restricting fire use 4tf Jake brakes, building an earth berm as a tutise 
barrier* and repaying tire road with quieter px/vement as the most acceptable of several listed 
methods for reducing traffic noise effects. (Unknown at the time of the survey was thai the 2003 
Montana Legislature was passing HB No. 237, which prohibited such restrictions on "jake" 
brakes.) While two-thirxls find an earth berm barrier to be acceptable or very acceptable, only a 
third feel noise barrier walls are acceptable or very acceptable. Aesthetic issues or possible 
concerns over long-term maintenance may have influenced these responses. 

The planning jurisdictions have infrequently required developers to reduce excessive 
traffic noise when ihe developer has wanted to locate residences on undeveloped land next to a 
major mud or highway. The most common action is provision af a buffer zone between the 
highway and residences (one-third of the respondents), followed by inclusion of nonresidential 
buddings ond land uses close to the highway as a buffer or barrier (OUC-in-fivc) and dcvelttftment 
itf the land as something oilrer than residential ( 1 7^fr). 

In contrast, many more respondents were aware of developers having taken actions on 
their own. Around 30^ say that developers have: 

• Included nonresidential buildings and land uses and put them dose la the highway; 

• Built rows of townluntses, a[Htrtments, etc.* next to fire road to serve as noise barriers; 

• Laid out lots so that ntfise-sensitivc areas {patios* decks, balconies, etc.ijace away from tlte 
highway. 

A quarter note that developed have: 

• Built tat earth berm between tfte itighwtty and residences; 

• Laid old tire develtnrment so llrat areas less sensitive to ntrise are closest to the highway. 
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Only 511 Hole the ittc of srindaws* doors and p*>ssibly wails or ra*rfs tluit were more 
sound-insulating (hart taunt, which seems tow, given thai insulation can improve the interior 
noise environment considerably. 

Despite the relative inaction in ibe past, a fair portion of ike planners seem positive atx>ui 
their jirisdictions being wiling to consider requiring such actions it the future. Nearly three- 
quarters agree or strongly agree that a planning jurisdiction should require the developer to take 
action to reduce excessive traffic noise levels for new residential developments next to existing 
major roads. Ii particular, more lhai a I hird say their jurisdiction would consider requiring 
studies to see if noise will negatively imfMicl residences. Twenty percent or more say (key would 
consider requiring buffer z&*i*f* earth bernts, develtrfnng the land as nonresidential* site Ia\m4l* 
and tuHse harrier noils* 

Nearly three-quarters suy the developer should pay "all" or "a large share" of the cost for 
this noise mitigation, and nearly half say local government should pay "no share." There is some 
sentiment thai the State, Federal or local government should pay "a small share." 

Over three-quarters of the planners say that they are in favor or strongly it favor of 
having a noisc-compaiiblc development program in their planning jurisdiction, yet less than a 
quarter say it is likely or very likely that tkeir jurisdiction will implement such a program. Half 
are uncertain, and a quarter say it is unlikely or very unlikely. 

There is stiong sentiment that assistance will be required for the development and 
implementation of successful noise- compatible development programs. Over 80'* of the 
planners feel the following types of local government technical assistance are "important" or 
"very imponani": 

• Introductory publications v 

• General guidelines for noise-catnptitible land use planning; 

• SStrdel sttbtlivision ordinance and building code addendum far preventing/reducing traffic 
ntrise problems; 

• Technical iroining (e.g. noisc-cont[Htlibte development \mrksfu*pl; and 

• Qngtnng technical assistance services. 

Nearly half feel (bat financial assistance is "veiy imponani" for local governments 
participating in program. Additionally, many of the planners feel that assistance aimed at 
developers, builders, realtors, homeowners, or homebuyers is "important" or "very important ." 
The top-rated actions arc: 

• Technical public otians for devetojfers, builttcri. and realtors on mrise-cirmpatihlc 
development ond 

• Introductory information on advantages <tf /Kfise-CitmtMilible deve lament. 

Also, technical assistance in conducting noise studies is rated as "Very important" by 
about 4W of the planners. 
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Finally, (he planners feci very strongly lhai MDT must play several "important or *veiy 
important" rules in order to have success with noise-compatible residential development at the 
local planning level The most important roles arc: 

• Provision to tfte itrcai jurisdiction of stmnd ievef information for undeveloped lands aion& 
proposed roads \ 

• Facilitation <>/ training of city/cot4nty staff and/or consultants; 

• Serve as injonttation resource on statewide or nationwide wrise~co*ntHrtibfe devehrpment 
activities; and 

• Education of develofters and the public that MDT will n*rt buiid noise barriers/be svns for 
rtewly buiit dcveiitf merit* aion$ existing rt*aifs. 

Ironically, MDT already provides sound level information for undeveloped lands as pan of the 
FHWA requirements for federal-aid Type I projcci noise studies done during ibe Naiional 
Environmental Policy Aci (NEPA) process. 

Recommendations Based on Results of Surveys 

Traffic noise from major roads clearly impacts residents, especially those immediately 
adjacent to or within one block of the road. Many people have made adjustments in how they 
live or have attempted to reduce the sound levels by improvements to their homes or propenies. 
Many have spent their own finds on noise mitigation (many perceive planting of trees or bushes 
10 be effective in reducing noise, which they are not). Few people consider traffic noise when 
buying or renting their dwelling, not realizing the extent of the impact until after moving in. 
Many perceive traffic noise to be gelling louder and more bothersome over lime. Vinually no 
one fee 1st raffle noise is getting quieter 

• Regardless. MDT should not be responsible for abating traffic noise for people who live in 
newer developments built adjacent to existing highways unless and until MDT plans to widen 
the facility or through some other action causes the sound levels to increase. An exception 
could be that if MDT researches and adopts a quieter pavement overlay or friction coutsc. 
MDT should consider its use when repaying in noise- impacted residential areas. 

• MDT should give consideration to the abatement of existing traffic noise problems in older 
developments near its major roads, by means of a Type II barrier program.. As noted earlier, 
there are eligibility restrictions on federal funds, and MDT should assess the scope of the 
problem and potential cost of such a program before committing to n. 

As noted in the Traffic Management section and in the Survey sections, many people arc 
greatly upset by truck engine compression (jake brake) noise. They are in favor of elimination of 
the use of jake brakes and enforcement of exiting posted restrictions. Unknown at the time of the 
survey was that the 2003 Montana Legislature was passing H8 No. 237, which prohibits such 
restrictions. The Traffic Management section has several recommendations on this subject. 

Over 120 sections of road were identified in the survey by planners as being current or 
likely future causes of traf fie noise impact. 
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• MDT should review the planners' listings of these current or likely futtrt noise problem 
areas, relative 10 plained Transportation Improvement Program (TIP) projects. 

• MDT should ihen develop a mechanism for informing kKal zoning and subdivision decision- 
maker of anticipated future traffic noise-compatibility conflicts foreirrenily indcveloped or 
underdeveloped lands adjacent lo ihese projects. Rather than wailing until a project has 
progressed to the end of the environmental studies stage to notify locals of future sou id levels 
along undeveloped lands. MDT should consider identification and notification of potential 
noise-land use conflicts as pan of the TIP development process. The goal would be to 
influence zoning decisions and subdivision design and appioval decisions well in advance of 
the highway project development. 

Most of the planners feel that traffic noise impacts in their residential areas will become a 
greater problem over the text 10 yea is. Most of the surveyed residents say they would be willing 
to spend more on a new home in a new development near a major road to reduce traffic noise 
levels. Also, a strong majority of the surveyed residents feel that a developer or the builder 
should shoulder the cost of this noise mitigation, although that cost would no doubt be passed 
onto the buyer tn general, people are in favor of the kinds of noise mitigation strategies that 
would be likely components of a noise-compatible planning and development program. Further, 
over three-quarters of the planners say that they are in favor or strongly in favor of having a 
noise-compatible development program in their planning jurisdiction. Therefore. 

• MDT should promote development of noise-compatible planning and development programs 
by cities and counties. 

• MDT should become a technical resource to local planners 01 noise-compatible planning and 
development, especially in the areas of: 

■ Provision of sound level information ak>ng its highways: 

■ Preparation of information publications for the public, planners, developers and 
builders: 

■ Facilitation of training of city/county staff and/or consultants. 

■ Serving as an information resource on statewide or nationwide noise-compatible 
development activities: 

■ Education of developers and the public that MDT wilt not build noise barriers/be rms 
for newly built developments along existing roads, and 

■ Development of a model program guideline. 

Improvement of public information about locations and effects of current and future 
traffic noise problems could serve to discourage some people who are likely 10 be annoyed by 
traffic noise from renring or purchasing housing in areas with high traffic noise levels. Better 
information could also foster more noise-sensitive land uses, better overall subdivision and 
individual lot design, and noise-sensitive housing and other building development. A more 
knowledgeable housing consumer would soon be reflected in the market's behavior.and the land 
development and housing industry would respond. 
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Finally, this study has already served to alert many Montana planters to the problem of 
traffic noise and land use incompatibility, and lo begin to build interest it noise-con pat iblc 
planning and development. This awareness and education process should couinic. 

• MDT shoild disseminate the si udy results to those planters who panicipated in the study and 
survey. 

• The local planner contacts made daring this research study shoild be continued and 
expanded. 
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1.0 INTRODUCTION 

As in many irbun and suburban areas around (he country. Monianans are developing an 
increased awareness of (raff ic noise as a problem and an increased awareness I hat something can 
and should bo done about it. 

The traditional approach to traffic loise control throughout the county has been the 
installation of traffic noise barricis along ihc highway edge of pavement or along the right-of-way 
adjacent to noise- sensitive areas. Noise barriers are not always feasible, however, nor are they 
always reasonable in cost. Examples include non-com rolled access facilities where driveways are 
loo numerous lo allow barriers to effectively block ihc noise and lower density areas where the 
number of impacted homes may be too small to justify the cost of an cxpcisive noise barrier In 
t hese cases, non-traditional methods of noise abatement could be very useful. 

This rcpoit documents a research study into alternative noise abatement measures of 
interest to the Montana Department of Transportation (MDT). There were two major components 
of the study: 

• A detailed review of the practice; 

• Surveys of residents in four Montana communities where traffic noise from a major road is 
present, and surveys of local Montana planters on their perceptions of noise problems and 
noise mitigatioi. 

The review of the practice involved published literature as well as extensive 
correspond etc e and discussions with the staff of numerous slate departments of transportation 
(DOTs) aid local agencies across the country*. The review also included the development of an 
informal e-mail survey lhai was sent lot he staff member of each state DOT responsible for traffic 
noise abatemcit. 

In accordance with the project Request for Proposal * RFP). the literature review focused 
on current noise abatement policies, practices and procedures for non-traditional noise abatement 
solutions. Discussions with MDT saff regarding the scope for the rcseanrh revealed four areas of 

particular interest including: 

• Pavement typesand tcxmriig, 

• Noise-compatible land use planning and development; 

• Sound insolation, and 

• Traffic management techiiqucs. 

Concerns associated with each of these non-traditional abatement methods are discussed 
includiug legislative policies local to Montana and elsewhere. Failures and success stories are 
discussed where applicable. 
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Additionally, MDT was interested in rcvicwiig Type II noise abatement programs and 
experiences in states that currently have Type It programs; therefore. Type II programs were also 
included in the literature review. 

The residents survey explored opinions on neighborhood qualities, sources of community 
noise, the noise fiom the major mad in their area, and people's attitudes regarding various noise- 
reducing measures, both for their current situation and if they were moving inio new homes. 

The planner survey gathered data on the plaming jurisdictions represented by the 
respondents, aid sought opinions on currcni and future traffic noise problems in iheir 
jurisdictions as well as various noise mitigation measures. The subject of noise-compatible 
development was explored, including MDT actions ihought to be necessary for a successful 
program. 

Seciiois 2.0 through 6.0 of i his report address each of the five areas of interest to MDT. 
Section 7.0 presents information on land use planting and development in Montana. Section, 3.0 
presentsthe results of the residents and planners surveys. Section 9.0 contains a brief summary, 
with the reader referred to the Executive Summary* for a compilation, of individual section 
summaries aud recommendations. 
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2.0 PAVEMENTS 

The selection of pavement types in the United States bus historically been made by 
evaluating safety and durability with little or no consideration of the noise characteristics of the 
pavements despite the fact that past research has indicated that different pavement types textures 
affect sotnd levels. 

Past research has indicated that different pavement types and textures can affect both 
interiorlin vehicle) and exterior (roadside) soind levels. The focus of this literature review was 
on exterior sound levels since MDT is most concerned with sound levels at noise-sensiiive land 
uses along highways and not within individual vehicles. 

In addition to the review of nimerots technical papers on pavement noise, the literature 
review included a discussion with staff of the Arizona Department of Transportation (A DOT) and 
a conference call with staff of the California Department of Transportation (Calirans). Arizona 
and California have been extremely proactive in pavement research and are the only two states 
that have initialed Quiet Pavement Pilot Programs in accordance with a new Federal Highway 
Admin Kstration (FHWAl initiative. 

The review also included a meeting with Dr. Roger Wayson, author of National 
Cooperative Highway Research Program tNCHRP) Synthesis 268, Relatinmiup Between 
Pavemc/it Surface Texture and Highway Traffic AWie. Dr. Wayson is also developing 
recommendations regarding pavement noise forA Guideforifte Construction &f Reduced N&i*r 
Pavement that is anticipated to be published in mid-to-laic 2004. The guidebook is being done as 
part of a Purdue University/diversity of Central Florida research study. 

An overview of pavement types and noise measurement methods is presented first, 
followed by the results of the literature review. 

2.1 Pavement Types and Textures 

Pavements are generally constructed using either asphalt concrete (AC) or Ponland 
Cement Concrete (PCC). Asphalt concrete is the most widely used pavement in the United 
States. The four types of commonly used AC include dense-graded asphalt concrete (DCACh 
open-graded asphalt concrete (OGAC). stone mastic asphalt (SMA) and rubberized asphalt 
concrete (RAC). 

DGAC consists of a mixture of bituminous maicrialand a close-graded aggregate ranging 
from coarse to very fine particles. The porosity of most dense asphalt mixes is about 5'i 
[Crocker el a). 2004]. DGAC is designed as Type A or Type B depending on the specified 
aggregate quality and mix design criteria appropriate for the job conditions 

OGAC is a porous asphalt mix generally used as an overlay atop DGAC. The porosity of 
most porous asphalt mixes varies from about \5*A to 3(Kf [Crocker el al. 2004|. The primary 
benefit of OGAC is the reduction of wet pavement accidents by improving wet weather skid 
resistance, minimizing hydroplaning, reducing water splash and spray , and reducing nighttime 
wet pavement glare. Secondary benefits include better wet-night visibility of traffic stripes and 
markers, better wet weather (day and night) delineation between the traveled way and the DGAC 
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shoulders, aid increased safety throign reduced drivcrstress during rainstorms. OGAC surfacing 
is also called "open-graded friction coirsc." 

SMA isa proprietary open-grade hot-mix asphalt overlay thai is heavily ised in Swedes. 
The aggregates are coaled with a mastic that contains sand, filler and asphalt cement IWayson 
1998), SMA LsaLso called 14 stonc matrix asphalt." 

■ A ' ! is a bituminous mix. consisting of blended aggregates, binding agents and enmb 
rebber(CRM). CRM consists of recycled nibbcr. often obtained from used tires, that has been 
reduced to sizes less than 6 J mm. RAC is also called "asphalt rubber friction course" (ARFC). 

If PCC pavements are utilized. FHWA reqiires that surface lextthng be ssed to redscc 
skidding under wci pavement conditions. PCC pavements are textured to provide adeqiate 
resistance to skidding and to allow water to escape from under the tires to prevent hydroplaning. 
One type of texturing, known as "fining." has been shown to contribute to increased tire noise and 
the creation of "whines" caused by high sound levels ai distinct frequencies. Other types of 
Tining is PCC texiuring include brushing, dragging and grinding. 

PCC pavemencs prodice different safely and noise characteristics based on the way the 
pavement is grooved or lined. The different lining textures that arc typically used in PCC 
pavements include: 

• Uniform transverse lined PCC pavement; 

• Random transverse lined PCC pavement: 

• Longitudinally lined PCC pavement: and 

• Random skewed tined PCC pavement. 

Transverse lining is the most common pattern currently utilized in (he United Slates. 
Longitudinal and skewed patterns may also be used and may reduce noise, but there has been 
some uncertainly regarding the safety characteristics of longitudinally lined PCC pavements, as 
well as concern regarding the service life and costs of the pavement. 

Diamond grinding involves the removal of a tnin layer of cured concrete using a machine 
with closely spaced diamond-coaled circular saw blades. The diamond blades are spaced such 
that the ihin fins of concrete left between the blade cuts break off during the grinding process, 
leaving a level surface with longitudinal texiurc |6 urge el a). 2002 h 

In 1979, FHWA issued Technical Advisory T5I40.10. Texturing and Skid Resistance of 
Corn-ret* Povemertis and Bridge Decks [FHWA 1979]. Tnis Technical Advisory contained 
FHWA's giidance fortexturing PCC pavements to provide an adequate level of wet pavemeni 
skid resistance. The recommendations for PCC texturing included: 

Transverse grooving will assist in providing a pavemeni surface with good 
durable pavement skid resistance characteristics at high speeds, will reduce 
splash and spray and headlight glare from wet roadway surfaces, and will 
continue lo facilitate surface drainage until the depth of the wheel path ruts 
exceeds the dejxh of the grooves. Longitudinal grooving assists vehicle control 
at curves and sites involving lateral movements. Both types of grooving 
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effectively tedice the hydroplaning potential The longitudinal grooving of 
existing pavements, while nor necessarily producing an improvement in skid 
number has been found id be an effective means of reducing accidents at sites 
having high, wet weal her ace idem rales. 

Although longitudinal grooving may be preferable under some circumsiaices* 
and particularly when dealing with existing pavements, transverse grooving is 
considered id be superior to longitudinal grooving for genera) use on tew 
construction because of the improved pavement drainage provided. Also, with 
the increased use of smaller, lighter cats and radial tires, complaints of vehicle 
handling problems on longitudinal grooved pavements seem to be on the 
increase. [PHWA 19791 

Maty states have used transverse lining almost exclusively since the publication of this 
Technical Advisory. One notable exception, is California, which never switched from 
loBgitudinal lining to transverse lining. 

In May 1996. FHWA published a Policy Memorandum regarding the texiuring of PCC 
pavements IFHWA I996|. The memorandum included ibe Executive Summary from Surface 
FinhhtN& of Portland CemenJ Concrete Pavements * Final ReftorL This report was prepared by 
ihe joint stale, industry and FHWA PCC Surface Texture Technical Working Cioip (TWG) as 
updated guidance on PCC surface texiuring. The Executive Summary stated the following 
regarding transverse lining: 

Transverse lining, preceded by a longitudinal aitificial carpel or burlap drag, 
remains ibe most desirable PCC surface texiure method for maty high-speed (SO 
kaii'h or £ real en locations. With quality design and construction, it has been 
shown that pavements with excellent friction characteristics aid low-noise levels 
can consistently be provided. In patticular. research demonstrates that 
transversely lined concrete pavements with Jow-noisc characteristics aid minimal 
splash and spray can be constructed. With high-quality mix design and 
construction practices, longitudinal lining or bnshing and the exposed aggregate 
surface treatments will also provide sufficient macrotexturc to prevent 
hydroplaning and reduce the number and seventy of wet weather accidents oi 
high-speed highways. 

The Executive Summary* also states, "whci used, random transverse tine spacing 
(minimum spacing of 10 mm and a maximum spacing of 40 mm with no more than 50 percent of 
I he spaces exceeding 25 mm) should be specified pending the results of further research." As a 
result, many stales have implemented random transverse tiling in their PCC pavements. The 
Executive Summary stated the following regarding longitudinal lining: 

Where longitudinal lining is desired (particularly in noise- sensitive areas ordrier 
climates), it is recommended that the uniform tine spacing be 20 mm. actual tine 
width 3 mm (+/- 0.5 mm), and the individual lined depth be 3 to 6 mm (with an 
average surface texiure depth of 0.8 mm and a miiimum of 05 mm for 
individual lests as measured by the sand patch test A5TM-E 965). Wider 
Longitudinal grooves are particularly objectionable to drivers of vehicles with 
small tires and must be avoided. 
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Preliminary information indicates that longitudinal lining ;ii 20 mil spacing, 
preceded by a burlap or artificial ti if drag, will provide a safe, do ruble pavement 
if a high-quality surface mixture with adequate mkroicxiurc is used thai includes 
a minimum of 25 percent siliceous sand, Cafctrans specifics a minimum siliceous 
sand content of 30 pciceni of ibe fine aggregate portion and a minimum friction 
coefficient of 0J0 per its standard test procedure. 

When considering the use of longitudinal texturing, ibe disadvantages of slightly 
slower surface drainage and more splash and spray compared to transverse lining 
should be considered especially in wetter climates subject to freezing conditions. 
Where very high speeds arc expected (130 kni.'h or greater), British research 
indicates thai longitudinal textures may not provide satisfactory friction 
characteristics. The New South Wales, Australia. Cow retm Pavement Manual 
also states thai longitudinal grooving t real men t is unsatisfactory for both stopping 
distance and for rotational stability of a braked \ chicle at high speeds. IFHWA 
I996|. 

2,2 Noise Measurement Methods 

There arc different methodologies for measuring lire/pavement noise. The two nosl 
common methodologies include the International Standards Organization (ISO) 1 18 19-1. 
Statistical Pass-By \felltad*ft*d ISO 1 1819-2, Clow Proximity (CPX) Method. TheCPX Method 
is also referred 10 as the trailer** meihod. 

Measurements using the Pass-By Meihod are conducted using microphones located along 
the side of a mud way at a specified distance from the near travel lane. Measurements using the 
CPX Method arc conducted by mourning a micropbouc nearihe lire. Measurements taken by 
these two methods have not been shown 10 be comparable (Wayson l ( >98|. Asa result, there has 
been some controversy regarding the accuracy of the results using (he different met bods. 

2J Literature Review 

Many stales and municijxilitics have conducted lire noise research 10 gain an 
understanding of pavemem noise characteristics. The following sections summarize ihe results 
from many of ihcsc studies. 

2J.I NCHRP Synthesis 268 

li 1998. a substantia) review of ihe practice on tbe relationship between pavement types 
and textures and noise was sponsored by the Transportation Research Board National Research 
Council and conducted by Dr. Roger Wayson of tbe University of Central Florida. The resulting 
publication, NCHRP Synlftesis 268 Relationship Between Pavement Surface Texture and 
Highway Traffic Nmxe* involved a survey of tfatc transportation agencies and a comprehensive 
literature review [Wayson 19981 

Tbe report provides detailed information on noise measurement techniques and noise 
emission results for different pavement surfaces and also reports on pavement wear and friction 
and safety characteristics. 
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The study notes thai "It ibe United Stales, the two least expensive, proven construction 
metkods fortcxturing PCC pavements are dragging and transvcisc tiling. These proven methods 
huve bcci nsed extensively on a global scale as well/" Data on textured PCC pavements it 
Colorado, Missouri. Kentucky, New Jersey, Wisconsin, Minnesota. Iowa. North Dakota, 
Australia, Bclgitm and Spain were obtained aid analyzed lor the study. 

It addition to the PCC pavement textures discussed prcvioisly. tic study also included 
analysis of exposed aggregate pavements where the surface is brushed to expose the aggregate. 
Exposed aggregate pavements arc common in Europe, Data on exposed aggregate pavements in 
the United Kingdom, Sweden and Australia were otaaincd and analyzed. Data from a research 
study in Michigan were also included. Waysoi's conclusions for PCC pavements included the 
following: 

• PCC pavements are in general, noisier than asphalt ic surfaces. 

• In geieral, transverse tining would also seem to cause the greater sideline 
noise levels when compared to longitudinal lining or aspnaliic surfaces. 
Randomized tine spacing teids to reduce the annoying pure tone that is 
generated by transverse tiling. 

• Studies show that the sotnd generation changes with speed. Ii addition, the 
most quiet pavement surface was found to be different for aitomobites than 
for tracks, 

■ Construction quality is an important consideration forthe final overall noise 
gcnciation. 

• Texture depth of the transverse tining also seems to play an important role. 
Ii some U.S. cases the greatest noise was generated wiih the greatest range in 
texture depth. The width of the groove also became an important parameter 
in these cases. 

• The use of porois PCC pavement also results ii a noise reductioi along the 
highway. This surface may provide noise attenuation white also being more 
durable than asphalt ic surfaces. IWayson |99S|. 

OGAC asphalt data from Denmark. Italy. Germany. Sweden, France, Australia. Japai. 
Maryland aid Oregon were analyzed as well as SMA data from New Jersey, Maryland and 
Wisconsin. The study also included rubberized asphalt data from Kansas. The conclusions for 
asphalt pavements included the following: 

• Asphalt pavements are, in general, quieter than PCC pavements. The surface 
aggregate size is important and should be kept below 10 mm if possible. Tic 
porous si if aces teid to reduce noise in the higher frequency range, resulting 
in overall noise red net ions. 

• Open-graded asphalt is reported to be the quietest pavement. fciscd oi 
worldwide results. It is important that the porosity stay high, greater than 20 
percent. 
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• SMA surfaces were repotted to reduce the noise about one dBA when 
compared to dense-graded asphalt by several studies. More woii is teeded 
in the surface finishing aid techniques. 

■ New processes, such as nbbcrized asphalt stilt need considerable 
developmental effort. Tests coidicicd in Japan aid (be United Stales 
showed to clear trends. Noise reductions were generally small. IWayson 
19981 

As described later in ihts rcpon. chip sealing is used extensively in Montana. The 
Synthesis docs not contain much data on chip sealing. The Synthesis docs note that ibe Concrete 
Pavemem Manual from New South Wales contains the list of typical differences in sound levels 
shown in Table 1 for free-flowing traffic wken compared to DGAC. 



Tabic 1: Sound Level Differences, Concrete Pavement Manual from New South Wales 



Surface 


Le v el Difference Compared to DGAC* dB 




OGAC 


-6.0 




Hessian drugged concrete 


-2.7 




DGAC 


0.0 





Tincd concrete +0.3 

Sprayed seal (14 mm) +2.0 

The values indicate the noise levels generated by spniy-scaled pavements (another term 
for clip seal) arc approximately 8 dB higher than for OGAC and approximately 2 dB higher than 
DGAC and tincd concrete. 

The Synthesis fin her investigated the wear and maintenance characters* \cs of concrete 
and asphalt pavements and concluded that PCC pavements are longer lasting and usually require 
less maintenance than asphalt pavements. Even after wear, PCC surfaces can be restored wit noil 
repaving. Tire vibration is reduced as the PCC surface becomes polished tins reducing noise 
levels, however noise generation increases as aggregate exposure increases. 

The Synthesis noted that porous pavements also fill with grit and din. which may require 
special cleaning. Porous surfaces are also more susceptible lo frcczc/l haw cycles and may require 
either an increase in deicing agents or a change in deicing methods. Additionally, ihe study 
concluded t hot noise levels adjacent lo porous pavements can increase over lime. 

The Synthesis also assessed the safety characteristics of pavemenis by analyzing data 
from Oregon. Minnesota. Virginia. Missouri. California, Colorado, Iowa. Michigan, Spain and 
Australia. 

The surface friciion of DGAC pavements is provided by the exposed aggregate. OGAC 
pavements provide increased frktion by providing higher levels of macixxcxiurc. Aknougm 
hydroplaning is reduced by porous surfaces, suck surfaces require additional periodic 
maintenance to ensure that the surface pores arc not plugged. 
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PCC pavements may use ban) fine aggregate to provide surface frictioi and sirfacc 
tin in* aids d milage. The Syndesis concludes thai, in general, transverse lining provides the best 
surface friction and lass for long time periods. The surface friction provided by longitudinal 
tiniig is not as good as that provided by transverse lining and may degrade more quickly over 
time. 

Finally.! be Synthesis resulted in the following conclusions regarding safety: 

• Dense-graded asphalt, although generally quicicr than PCC pavements, has 
less surface frictioi. 

• Porous asphalt provides low noise levels and among the best surface friction 
for asphalt strfaccs thai is adequate for safely considerations. Unfortunately, 
additional maintenance costs may be required since cleaning of the porous 
surface may be needed to prevent plugging. 

• Longitudinally lined PCC surfaces provide good surface friction, but not as 
good astransvcrscly lined PCC surfaces. 

• Although transverse lining generally provides the best friciional 
characteristics, it can lead 10 undesirable noise impacts, especially a clearly 
audible "whine" The frequency of the whine is a factor of the lining spacing 
and vehicle speed. 

• Random spaced transveisc lining, proceeded by longitudinal artificial carpel 
dragging or burlap drag, continues to be the most desirable PCC pavement 
surface texture method for high-speed major highways. Wayson 1993]. 

The synthesis concluded thai more research was needed to address the issues of noise 
created by the lire/pavement interactions and noted that more analysis was needed in order to 
allow direci comparisons of different surface textures 

Dr. Wayson is currently developing the section on pavemeni noise that will be included 
in A Guide for ihe Construction of Redueed Noise PuvemenL A meeting was conducted with Dr. 
Roger Wayson to discuss his research in the area of pavement noise. Although Dr. Wayson *s 
research is ongoing, he provided preliminary summary results of a detailed quantitative analysis 
of the data collected for numerous pavement research studies, including several of the studies 
discussed in this literature review. He indicated that the conclusions regarding the noise 
characteristics will be of a general nature and at ibis Juncture he feels that the conclusions will 
indicaie that OGAC pavements arc the quietest followed by DGAC pavements and PCC 
pavements. For PCC pavements, longitudinally tined pavements are the quietest followed by 
transverse tined pavements. Random transverse tined pavements are comparable 10 • inform 
transverse lined pavements, however, the random transverse patterns eliminate the "whines" that 
can occur with uniform transverse tining. Results for rubberized asphalt pavements aid skewed 
PCC pavements have not been incorporated. 
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2.3.2 Arizona 

23.2 J Arizona DOT 

li 1995. the ADOT embarked oi a study to evaluate the noise redictioi benefits gained 
from l he use of ARFC (ADOT April 2003 1. This study was initialed in response to complaints 
from the public regarding (he noise generated by FCC pavements in the Phoenix metropolitan 
area. 

Roadside measurements aid vehicle-based measurements were conducted on AR FC and 
PCC pavements. Three PCC tinii" textures were evaluated including uniform transverse fining, 
one-inch uniformly spaced longitudinal lining, and ibe "Wisconsii DOT random transverse 
tin In g" (to be described laicrin this litem u re review). 

The vcbicle-bascd measurements were completed it an attempt id assess pavement toise 
characteristics over lime in an economical mamer. The vehicle-based measurements, however, 
were subsequently determined to be inadequate and were abandoned. 

The study concluded thai roadside sound levels tear a tiled PCC surface were 3.3-5.7 
dBA greater than the levels measured near an adjoining ARFC surface. Based on four separate 
hourly measurements, the average difference beiwcei ihe I wo surfaces was 4.7 dBA. 

The study also reported that there were differences in pioperties between the ARFC of 
different ages, aid dramatic differences between different PCC texture pioperties (i.e. grinding. 
grooviig,and liniig). 

It 2002. ADOT had ai ISO Standard CPX noise measurement trailer constructed and 
CPX lestiig was used to conduct a network level survey of ARFC 's ranging in age bctwcci 3 and 

12 years. Three PCC lining textures were also evaluated. The results indicated ibat ARFC 
surfaces typically produced CPX sound levels between *'J and 99 dBA throughout tkeir ten-year 
design period. RegressioB analysis of the data suggested that there was approximately a 5 dBA 

reduction in noise attenuation (that is. an increase in the sound level) over a 1 2-year period using 
the CPX sound levels. 

The CPX results indicated that I he Wisconsin random texture did not produce a quieter 
pavement surface but did remove ibe tonal spikes in certain sound frequencies associated with 
uniform transverse lining. Additionally, the results indicated that the uniform transverse lining 
produced levels 2-3 dB highertban ARFCs. 

Additional analyses of the PCC pavements were indertaken using pass- by testing. These 
results iidicated I hat longitudinal lining produced ibe lowest sound levels followed by uniform 
iransveise and random transverse lining. A one-mile stretch of PCC pavemeni on SR 101 in 
Scottsdale was subsequeitly overlaid witb ARFC aid CPX testing indicated thai ibere was 
approximately an 1 1 dB difference in A-we)ghicd sound levels before and after the overlay. 

As putt of ibis literature review, discussions were held with Ms. Angie Newion and Mr. 
Larry Scofield of ADOT lo discuss simitar topics. ADOT has developed a Quiet Pavement Pilot 
Program thai was approved by FHWA in April 2003 (ADOT April 20031. ADOT tow uses 
ARFC on 80^ of ibeirasphali pavements. For PCC pavemeni. ADOT exclusively uses uniform 
iransveise lining except for t be test sections noted above. Based on ibe data from the studies 
described above, ADOT proposed, and FHWA approved, a 4 dBA adjustment to FHWA Traffic 
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Noise Model (TNM) predictions or sound levels made using ^average" pavement Tor situations 
where A RFC is planned. Therefore, TNM predictions for ADOT noise stndics an: reduced by i 
dBA. 

If the sound level is stilt above the FHWA Noise Abatement Criterion (NAC) in the 
PHWA noise standards (23 Code of Federal Regulations (CFR) 772), then ADOT designs 
additional abatement to reduce the sound level below 64 dBA. The noise tamers arc also 
designed to break the tiic of sight to the trick stacks and are designed not to be lower than 8 feet 
in height. As a result, installation of barriers will often result in "with barrier" sound levels well 
below 64 dBA. 

Funds to complete the research to support the Quiet Pavement Pilot Progmm were set 
aside in the state's construction fund. Originally SI million was set aside for the progmm and 
ADOT coitinucsto look at how best to proceed IScoficld 20041* 

Regarding the durability of ARFC in cokl climates. Mr. Scoficld stated that the issue for 
durability is not the temperature or climate but the characteristics of the asphalt crude elements 
used. He suggested that test strips should routinely be constructed before pavement is laid 
INewton and Scoficld 2003). 

2.3*2*2 StaricGpa County 

Maricopa Couity has incorporated low-noise pavements in its strategies to reduce traffic 
sound levels, although low-noise pavement is not considered to be a primary strategy in the 2001 
policy statement. Rubbeh/ed asphalt pavements were iiitially constructed only oi roadways 
where noise walls were not feasible or cost-effcciive. The initial experience suggests that the 
nbbch/ed asphalt pavements arc more durable than conventional asphalt pavements: therefore 
they are expected to be the choice pavement in the future. The initial costs for rubberized asphalt 
pavements range from 10 to 15 percent more than conventional asphalt pavements. When 
lifecycle costs are considered, however, the rubberized asphalt pavements are expected to be 
more economical IMcMutlen 2003). 

2 J.3 California 

A conference call was conducted with staff of Caltians lo discuss pavement noise, land 
use compatibility, and sound insulation IHcndriks et at. 2003 1. The land use compatibility and 
sound insulation discussions are summarized later in this repoit. 

Caltrans discussed the possibility of developing a Quiet Pavement Pilot Progiam with 
FHWA and received authorization to move forward with the program in December 2002. 
Caltrans staff originally envisioned collecting detailed noise data from ten pilot projects. This 
data would then be used to develop adjustments that would be applied to TNM predictions for 
highway project noise studies similar to those used by ADOT. FHWA staff told Caltrans that the 
use of alternative pavements could not be used as a noise abatement measure, but Caltrans had 
already gathered a significant amount of data on the relationship between pavement surface type 
and noise generaiion. 

The sound level measurement data collected and analyzed by Caltrans indicated that 
DGAC is approximately equal to the "average" pavement sound levels contained in ihc TNM 
program while OG AC is 3 dB lower and PCC is 2 dB higher than the TNM "average" level. On 
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August 27. 2003 Cakntns issued a Technical Advisory tiled "Additional Calibration of Traffic 
Noise Prediction Models" (Hcndriks 2003|. The Advisory Hates, "Caltrans HQ Environment 
feels confident with ibe basis of completed and ongoing tfidirs indicating thai the preliminary 
figures of +2 dBA for PCC and -3 dBA for OCAC are conservatively valid with reference to 
DGAC \" The Advisory funher states, "Using tic above relationships with a conservative 
assumption ihai ibe 'average pavement* in Caltrans* traffic loise prediction model (SOUNDJ2) 
and TNM is DGAC instead of the mix of DC AC and PCC. we cat funher adjust the models for 
PCC and DGAC pavemeni types/' Conversations with Caltrans revealed that Caltrans is 
applying these adjustments basrd on feedback from ihc FKWA Disirici office [Rymcr20OJ) t 

Caltrans staff iidicatcd ibat the public is drtianding that "quid pavement" be used, 
particular!) on new highway projects. Caltrans has no formal consideration of toLsc in the 
selection of a pavement type although pavemeni staff have on occasion requested noise data far 
different pavements* 

As mentioned previoisly, PCC pavements in California are longitudinally lined. 
California is believed to be the only state ibat uses longitudinally lined PCC exclusively and has 
done so for many jcars IHcndnksct uL2O03|_ 

>J JJ Davit ISO OGAC Simtj 

An on-going study of OGAC pavemeni in Davis. California, has been sponsored by 
Call raiis The goals of ibis study air to assess the noise redid ioi provided by an GO AC overlay 
on liteiMaie SO if-80) immediately after the overlay, aid to assess if aid how the noise 
reduct ions change as the puvrmeal ages [IJIingwonh A Rodkin 20D2J. 

The siidy involved overlaying a 9- kilometer wretch of 1-80 in June and July of 1998. 
The pavement prior to the overlay was aged asphalt concrete. The exiting pavement was 
removed and replaced with 60 mm of DGAC. which was subsequent overlaid with 25 mm of 
OGAC. Measurements were conducted prior to the project, shortly after application of the 
DGAC. and shoitly after application of the OGAC. Measurements were then conducted every* 
year for four years after project implementation. Measurements were conducted at reference 
locations on the east bound and westbound sides of I-Si ». twenty meteis from the edge of the near 
I ravel lane. Measurements were also conducted at morcditfani sites 140 meters from the edge of 
the neartnivel lane 

Table 2 from the study summarizes ihr measurement rtsuUsat the reference sites. These 
results led to the finding that A- weighted sound levels decreased by 4dB after replacement of the 
aged AC with the new DGAC. The levels decreased an additional dB < for a total of 6 dB from 
baseline aged AC conditions) jirt alter application of lie OGAC overlay. The data continued to 
show I his same reduction after four years. 
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Tabic 2: Sum mar) of RcsTillsfnini 1-80 Davis OG AC Study 



Calculated Change in Traffic A~n r cighicd Sound Level — Reference Sit** (20 m) 




Measured Very 
Baseline tf cw 

(Aged AC) OGAC 


AW 
OGAC 


t~Mo. 
(August) 


H-Mim. 

(June) 


2J-Jf«. 

(June) 


35-M*. 
(June) 


47-Mo. 
(June) 




73 .6 -3.9 


-5.6 


-6.1 


-6.0 


-55 


-6.4 


-5.8 





Additionally, sound prcssirc levels at frequencies between about 1000 Hz and 4000 Hz 
decreased by 3 to 5 dB with the new DGAC aid up to 10 dB with the new OGAC compared to 
I he baseline. 

The study Hidings are particularly important becaisc the measurements were conducted 
under real traffic conditions and not using individual vehicles. The study noted that l-8t) is a 
major transcontinental Interstate freeway with an average of over 140.000 vehicles daily 
including almost H/.tf trucks. These results indicate lhai substantial reductions in wayside sound 
levels may be achieved even with heavy volumes of I rucks. 

This stud) is com in ting and measirements were conducted during 2003. The resiltsare 
currently being analyzed and should be available later this year. Conventions with Caltnins 
stall also indicated that they hope to cominne the measurements as long as finding can be 
secured IHcndrikset al. 2003 1. 

2*3*3*2 Route 101 in Sonoma County 

A study was sponsored by Calimns to determine whether the noise generated by the 
interaction of tires and pavemeni surfaces would be lower for a PCC surface that had been 
diamond-ground as compared to a surface that had longitudinal grooves. The study was 
conducted with the purpose of determining whether Route 35 in San Jose should be diamond- 
ground lo reduce noise [Gharabcgian and Turtle 2002). 

The site selected for analysis was along U.S. Highway 101 near the City of Geyersville 
where there was an adequately long section of longitudinally graoved pavement with a nearby 
section of smooth, diamond-ground pavemeni. The two sites were within several miles of each 
other. Single- vehicle pass- by spectrum noise measurements were made simultaneously at thesile 
with longitudinal g moves and at ihc diamond-ground site. Only automobiles were studied for the 
single- vehicle pass- by measurements. Medium tracks were not included in the pass-by analysis 
due to an insufficient number of pass-bys. Additionally, heavy trucks on Highway 101 were not 
included in the study because there is a heavy irack ban on Route 85 in San Jose. Simultaneous 
15-minute measurements were also made under real traffic conditions. The measurements were 
conducted in accordance wilh Measurement of Highway Related Noise [Lee and Fleming 1996| 
and ISO MR 19- \ t Statistical Pass-B\ Mellt*>d. 



The results of the pass-by measurements for automobiles indicated that the average 
difference in the measured single pass-by maximum sound levels was approximate!} 6 dB at 7.4 
m 425 feet) and 4 dB al 15 m |50 feel), with diamond-gmund pavement being qiieter. These 
results indicate that noise from the tire/pavement interaction is likely to be perceptively quieter 
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Tor a diamond-ground pavement veisus a longitudinally lifted pavement. This finding is not 
necessarily applicable to a roadway with heavy truck traffic. 

The results of tic 15-minute simultaneous measurements at 15, 30 aid 33 m were noi 
conclusive, and indicated almost equal levels for tie lined and ground roadway surfaces. The 
measurements at 10 m, however, indicated that theic was about a 3 dB noise rcduciioi die to the 
diamond grinding for all vehicles, including heavy trucks, 

2,3,3*3 Sacramento Rubber Pavement Nairn* Study 

Sacramento County has itili/cd RAC on numerous roadways since 1992. Ii November 
1999 the Sacramento County Public Works Agency Transportation Division sponsored asindy to 
assess ihc traffic noise effects of the use of RAC on the Alia Arden Expressway (Sacramento 
County 1999 1. The paving of Alia Arden Expressway using RAC was completed in 1993 and 
was not associated with any widening or reconstruction of that roadway. The pavement priorto 
re paving was conventional asphalt. The "before" traffic noise measurement survey was 
conducted one month priorto the paving with RAC. The survey was repeated one month after 
paving, sixteen months after paving, and six years aAer paving. 

The somd level measurement surveys initially consisted of contimois measurements 
over a minimum of 24 hours, and short-term ( 15-minute) measurements at various locations, ti 
was nor practical to monitor and account for all of the factors thai affected the measured sotnd 
levels over the 24- hour periods, so the study concluded that the findings Kised on the continuous 
measurements are considered approximate. 

The short -term sound level measurements were conducted at various distances from the 
roadway centerlinesand provided a statistically smaller sample of daia by which to evaluate the 
effects of rubberized asphalt. The shoii-term sampling periods also allowed forthc monitoring of 
factorsthai affect the noise measurement results. 

The study noted that heavy trick traffic accounted for a very low percentage of the total 
traffic As a result, the traffic noise was generated primarily by the interaction of tires and 
pavement. The results weir normalized and the average noise reduction of three lest locations 
was calculated. The results indicated that the use of RAC reduced ihe prc-construction sound 
level by 6dB one month after paving. 5 d8 16 months after paving and 5 dB 6 ycais after paving. 

2,3.4 Colorado 

The Colorado Department of Transportation (CDOT) Rcgioi t constructed several test 
sections of luadway in an effort to address noise problems on Phases I and II of US 285 
southwest of Denver, where the transveisc lining was causing an objectionable tire whine 
ILaForce and Schlaefcr2001 1. The purpose of the project was to study the Impact of the different 
surfaces on sound levels inside a vehicle, at the lire of a vehicle, and at the roadside. 

The project included longitudinally lined, transveisc lined, and diamond ground PCC 
pavement and 3/8- inch SMA. Three of the pavement types (longitudinally tined. transverse tined. 
and SMA) existed within four miles of each other Measurements were completed on these thiec 
sections. The transveisc tined section was then diamond ground to create the fourth surface. 
Wayside measurements were taken at 25 feet from the center of the near travel lane. The height 
of the microphone varied from 34 inches lo 5) inches due to topography. Skid ntmbeis 
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(resistance values) Tor all surfaces were measured. Table 3 from (he study summarizes the 
results. 



Tabic 3: Summary Results* Turkey Creek Canyon, Colorado 



Surface 


Sound Lmwml (JB A J 


Skid iViutt. 


ter40mph<SX40Rl 


Tiansvetsc Tincd Concrete 


82 


433 


Longitudinally Tincd Concrete 


75 


43 J 


Asphah Surface (3>S-inch SMA) 


74 


515 


■i-inch Ground Test Section 


76 


A1A 



These resnlis led tothc following conclusions: 

• On the f ransvetse lined concrete lest section the '^-inch grinding resulted ■■ a 
reduction in the sound level of 6 decibels near the road. 

• The majority of the annoying frequency components from tire/pavement 
noise lie between 700 and 2000 Hz. The avetage reduction in sound pressure 
level between 800-2500 Hz inclusive was 7 decibels for the test section 
(measured 25 feet from the vehicle). 

• The current standard surface finish for concrete pavement (longitudinal 
lining) resulted in comparable sound level values to the ground surface and 
the 3/8- inch SMA asphalt surfacing. The skid number for the asphah is 
considerably highcrihan the concrete surfaces, bui the concrete skid numbers 
are adequate. 

• The reduction in sound level after grinding away the iransvcisc lining is very 
similar to those repotted in the Wisconsin rcpon , Noise and Texture on PCC 
Pavemenis [described later in this review]. The sound levels for the other 
surface treatments are also similarto those repotted in the Wisconsin rcpon 
ILaFotxcand Schlacfcr200IL 

2.3.5 Michigan 

Much of the information provided below is from a website titled CommMimip Experience 
with t-275 R<ntd Noise In Michigan IShoup 2002|. ll 1994, the Michigan Department of 
Transportation (MDOT) installed a 2-inch AC overlay on a section of 1-275 in Farmington Hills 
as a tcmporaiy measure until the road could be reconstructed. Residents noted an immediate and 
dramatic decrease in noise. It 1998. MDOT determined that 1-275 would be resurfaced with 
concrete based on a Life Cycle Cost Analysis. 

As a resnlt of requests from residents and local officials, the Michigan State 
Transportation Commission agreed to look into methods to make the roud surface quieter !■ 
April 1999. the Commission instructed MDOT to reconstruct 1-275 with concrete using 
transverse, skewed, random lining for the road surface. MDOT agreed to conduct a post- 
construction analysis of t-275 road noise. 
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li ibc summer of 1999, [-275 was reconstructed aid ihe residents Matted reporting a 
noticeable increase in ibc noise coming from vehicles traveling oi the load IDuggan 20001. 
MDOT conducted a past-reconstruction sound analysis in November 1999 and noted that (be 
noise generated was greater lhan expected. The Commission (hen directed MDOT lo linker 
investigate technologies to reduce noise. In March 200 J. the MDOT Director presented the 
Commission with five options for abating 1-275 mad noise: 

1. Do nothing: 

2. Longitudinal grinding of pavement surface ($15 million expected 3 dBA reduction); 

3. Landscaping (trees and shrubs* outside tbe ditch area i%\ million, little expected 
reduction in toise): 

4. Noise walls or berms(St6 million, approximately 4-8 dBA reduction witbiu 400 feel 
of wall); or 

5. An overlay with bituminous pavement ($8 million plus, 5 dBA or more reduction); 
the MDOT Director repotted that 6 to 8 dBA coukl be achieved with OG AC. 

It Juie 2001. the Commission adopted a MDOT recommendation to longitudinally 
diamond-grind all 1-275 concrete through lanes based on the success of the Colorado DOT 
grinding on US 285 (Deer Creek Canyon area) described previously, tn July 2001, MDOT 
conducted noise measurements at five southbound and five north hound locations within the right- 
of-way. In November 2001, MDOT repotted that the longitudinal diamond grinding of 1-275 
resulted ii an average 5.4 dB reduction over the previous texture (transverse skewed random 
liniag). 

2 J.6 New York 

A November 2001 study iivolved the construction and analysis of two new test sections 
of PCC pavement oi I- 190 (New York Slate Tbruway) in Buffalo IBurge el at. 20021. One tesi 
sectioi was constructed using diamond grinding and a second section was constructed using 
random transverse liniig in accordance with New York Stale Department of Transportation 
INYSDOT) specifications. The lest sections were compared based on safely, noise, constriction 
cost, service life, reliability, handling, and maintenance requirements. An initial evaluation was 
completed and follow-up noise and skid resistance measurements were conducted one year later. 

The measurement program included single vehicle pass-by measurements and aggregate 
traffic noise measurements. Noise measurements were coiducted in accordance with 
specifications in Measurement of Highway Related Noise [Lee and Fleming 1996) and 
Development of National Reference Energy Mean Emission Levels for the FHWA TSXf (FHWA 
TNM\ Version L0 (United Slates Department of Transports ioi (USDOT) 1995 J. 

The single vehicle pass-by regression analysts indicated that the diamond ground 
pavement does not provide the same acoustic benefit to all vehicle types uniformly. The ground 
pavement provided an approximate 5 dBA sound level reduction for automobiles and light trucks 
relative to the transverse lined pavement, but only a 2 dBA sound level reduction for medium and 
heavy i rucks. 
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The short-conn real traffic noise measurements during the peak noise boor showed that 
the diamond ground pavement was about 3 dBA quieter lhau ibe transverse tiled pavement. 
Noise measurements conducted approximately one year laccr showed essentially no change in 
absolute or relative sound levels. 

Iiicial measurements showed a greater skid resistance for a longitudinally diamond- 
ground surface than for the transverse lined surface. The difference was shown co be less after 
about one year, but with cbc longitudinally diamond-ground pavement still superior The dry skid 
resistance for both pavement surfaces was essentially the same. The study also concluded thai the 
longitudinally diamond-ground pavement required more construction time and cost more: 
however, the researches noted a higher initial cost for longitudinal diamond grinding would 
likely be partially offset by an extended service life. 

2 J.7 Ohio 

The Ohio Depaitmcnt of Transportation (ODOT) conducted a lire/road study to assess the 
noise characteristics of twelve ODOT pavement types (Herman el at. 20031 The primary 
objective of the study was co develop rankings according to tire/road sound levels for ODOT 
pavement types. The rankings would provide an add It k>nal criterion for pavement selection. The 
pavement types tested included DGAC, OCAC\ SMA, and PCC. DGAC sices were selected to 
represent limestone gravel and slag aggregate types. The PCC pavements included uniform 
transverse and random transverse lining. Pavements were selected with ages that varied from one 
year lo seven yea in. with ibe majority of pavements being one year in age. 

The road measurements were conducted using ISO 1 \%\9-\.Siatis(icaf Pass-By Method 
and Measurement ijf Hi&hKayRefated Noise procedure |Lce and Fleming 19961. The study 
notes that a comjxtrison of roadside lire/road sound levels measured for one pavement wich those 
measured for another pavement is normally not valid since the traffic noise sources are not the 
same in terns of vehicles, speeds, and volumes. Ncvenhcless.the procedure specified in che ISO 
standan) resulted in a valid basis forthe comparison. 

The sound level data was used lo develop Statistical Pass-By Index (SPBI) values and 
Reference Energy Mean E mission Levels I REM ELs) for each pavement type. The pavements are 
ranked in Table 4 in order of increasing SPBI values. 



Tabic 4: Summary of Pavement Rankings, Ohio 



Rank 






Pavement 'iype 




Age (yea/si 


SPBHJB) 


1 






OGAC 




1 


*:.: 


2 






DGAC 




I 


85.0 


3 






DGAC 




2 


85.5 


4 






DGAC 




7 


86.4 


5 






SMA 




3 


868 


6 




PCC 


- Transverse Grooves 


4 


87. t 


7 


PCC 


- Random. Transverse 


Grooves 


1 


88 .9 
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The study resulted in (he following findings: 

* Their was a difference of 6.7 dB between the lowest (OCAC) and che 
highest (random transverse grooved PCC) SPBt for all of the pavements 
measured. 

• Their were no significant differences ii SPBI due to aggregate size for all 
one- year old dense graded asphalt pavements, 

* Sound levels for two-year old dense graded asphalt concrete pavements do 
noi increase significantly from a one-year old dense graded asphalt 
pavement. However, there is an increase it sound levels of approximately 
l.4dB over a period of seven ycais. 

■ Sound levels fora ihrce- year-old SMA arc approximately l.S dB greatcrthan 
(hose lor the average one-year-old dense graded asphalt concrete pavement; a 
SMA exhibits greatersound levels in the frequency range of 630 to 10.000 
Hz. 

♦ The lowest tire/mad sound levels were measured for the open graded asphalt 
concrete pavement. 

• The random-transvcise grooved PCC pavement produced the highest soind 
levels of all of the different pavement types measured. I Herman et al. 2003 I. 

To date, the tire/pavement noise rankings have nix been a consideration in the selection 
of Ohio's pavements. Often the choice of pavement is not made until the very end of the design 
phase (sometimes just before the project is let for bid), which is well alter the environmental 
process has been completed. While this practice has been the general rule, an execpion has 
occurred recently in the planning of a major project. A pavement recommendation based on the 
lireVpavemcnt noise rankings was made by the environmental planning office well in advance of 
t he design phase IPinckney May 30.20031. 

1JJ Tennessee 

The Tennessee Department of Transportation (TDOT) recently implemented three 
different lining patterns in new PCC pavement as part of the widening of 1-65 north of Nashville 
in older to facilitate future assessment of the noise benefits of the different lining patterns 
[Bowlby 20021 

TDOT had planned to conduct short-term (30 to 60-minwc) and long-term (24-hour) 
noise measurements as well as traffic count and speed measurements at several locations after the 
section was opened to traffic. Subsequent analysis of the collected data was planned to help 
develop conclusions regarding the noise characteristics of different pavement lining patterns 
under actual mixed traffic conditions. 

Three different lining patterns were constructed including random transvcisc (coniracior- 
selected pollen), random transverse (Wisconsin random texture) and random skewed (1:6). A 
significant portion of the lined pavement had lo subsequently be longitudinally ground in older to 
meet astringent ride specification for the project. An inspection of the pavement was conducted, 
and several issues were noted including failure by the contractor to use the proper patterns at the 
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specified locations. Additionally, significant differences ■■ tiling depth were noted throignoil 
the project . Asa result, the originally plained measurements for 1-63 were abandoned. 

2 J.9 Texas 

The objective of a Texas Department of Transportation siudy was to measure aid analyze 
the sound spectra aid sound levels of individual passes of a lest vehicle from as maiy different 
pavement types in Texas as possible IMcNerncy ct al. 19981. The layout of the roadside 
microphones was adopted from ISO standard 10844 for measuring the noise emitted by vehicles. 
The draft standard ISO I 1819-2, CPX Methtrd, was nsed forthe onboard tire measircmcnts. The 
resulting roadside daia rankings from the study are provided in Table 5. Measurements were also 
conducied oi six pavements in South Africa and the results of the roadside daia rankings from the 
study are provided in Table 6. The study conclusions iicludcd: 

• The pavements tested in Texas and South Africa showed sigiificait differences in sound 
levels. The sound level difference ranges were 7 dBA in the Texas tests and 12 dB A ii the 
South African tests. These results indicate that ihe noise characteristics of pavement surface 
types are significant and should he a consideration before selection for highway surfacing. 
Table 5: Texas Pavement Study Results; Roadside Rankings 





Pavement 


Roadside Data Rankings idBAf 




A veragc 




Novachip(agcd) 


79.5 


L_ 


Microsurfacing (site: MopacG* J5 1 


80.1 




Course Matrix High Binder 


80.7 




Asphali (new) 


81.5 




Novachip(tcw) 


81.6 




Jointed Reinforced Coicrete (ungrooved ) 


81.9 




Coitiniousty Reinforced Concrete tint tied) 


82.4 




Micmsurfacing (site: Corpus Christ i) 


82.5 




Asphali (agcd.siic: Mopac @ Duval) 


83.1 




Continuously Reinforced Coicrete (lined, aged) 


83.8 




Continuously Reinforced Concrete (lined, icw) 


83.9 




Chip Sea) (Grade 4> 


84.4 




Asphalt (aged) 


84.4 




Jointed Reinforced Concrete (grooved) 


S4.S 


!_ 


Asphalt (grooved) 


86.0 
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Tabic 6: South Africa Pavement Study Results, Roadside Rankings 



Pavement 


Roadside Data Rankimgm (JBA) 


A ver&ge 


WhispcrCoursc 


77.2 


Open Graded AsphaJl 


79.7 


Dense Graded Asphalt 


79.8 


Seal Coat (19 mil) 


843 


Jointed Concrete 


89.0 


Seal Coal < 1 3 mil) 


89.4 



• The frequency content of the measured noise, bock ai the roadside and near the lire for (he 
different pavements shows significant differences in spectrum when noisy pavements arc 
compared to quiet pavements. In panicularihe qtict pavements have a significant drop in the 
frequency content at 1600 H/ and above. 

• The sound levels measured ob board ihe lest vehicles in the Texas tests show good correlation 
wiih the roadside measurements. 

• Further testing of pavements for noise characteristics using both ihe mudside and on- board 
methods is recommended. Testing of sound absorption characteristics of different pavemem 
surfaces should help to explain some of the reasons for the differences in the sound levels 
measured on the pavements. 

Both the Texas and South Africa measurements included measurements of chip sealed 
pavements. As described later in this report, chip sealiig is used extensively ii Montana so this 
data is panicularly penineni. Of ihe 15 pavements in Texas, the chip seal (Grade 4) generated 
one of the highest measured noise levels. The measured level of 84.4 dBA was almost 5 dB 
higher lhan the quietest pavement (Novachip). This level was slightly higher lhau the two 
sectiois of tincd continuously reinforced concrete aid slightly lower thai the level for grooved 
joined reinforced concrete. 

Of the six South African jxivcmcnts, the seal coot (13 mm) generated ihe highest 
measured noise level of 89 T 4 dB — almost 10 dB higher thai the measured level forOGAC and 
DGAC. This level was slightly higher the measured level for jointed concrete of X*' dB. The 
measured level for the seal coat (19 mm) of 843 dBA was almost 5 dB higher than for OGAC 
and DGAC but almost 5 dB lower than for jointed concrete. These results indicate that chip 
sealed pavements generate noise levels somewhat higher lhan asphalt pavements and comparable 
to tincd or grooved PCC pavements. 

23 JO Utah 



The Utah Department of Transportation (UDOT) conducted an experimental project thai 
involved griiding a lew texture into a 300 foot section of 1-215 in Salt Lake City and monitoring 
ihe pavement performance over a two to three year period | Parsons Brinckcrtoff Quade 3c 
Douglas. Inc. 2000|, The prc-const ruction pavement was uniform transverse tincd. The lining 
was 1/8- inch wide. 1/1 6- inch deep and spaced Vi-iich apart. After ten \ ears, the tiling was wont 
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down but enough of the lining existed to contribute to i ire white. The new surface texturing was 
performed by longitudinal diamond grinding at a depth of approximately I /16-inch. 

Measurements were conducted at six locations along the nonhbound laics. All 
measurements were taken after ihe morning peak hour. The study resulted in ihe following 
conclusions: 

• Since traffic noise consists of pavement/lire noise and vehicle engine/exhausi noise, the 
benefits of pavemeni grinding is reduced by the noise conthbuiion from heavy truck engine 
stack noise. 

• The potential tiaffic noise reduction to the communities ak>ng I-2 15 would be in the range of 
I to 2 dBA depending on ihe percentage of heavy trucks and ihcir speed: the higher the 
percentage of cais and medium trucks, the better the noise reduction. 

• The pavement grinding significantly reduced the high frequency pure lone noise, commonly 
known as tire whine. 

• The use of pavement grinding as a traffic noise abatement measnrc for I-215 could be 
beneficial for both reducing tire pavement sound levels and muting the pnre tone lire whine 
sound of the older concrete pavement 'siransvcise lining icxiure. 

2.3*11 Wisconsin 

The objective of a major Wisconsin Department of Transportation (WisDOTJ and FHWA 
study was to develop national guidelines for texturing PCC pavements based on national 
experience IKuemmel el at. 1999|. These guidelines would combine ihe quietest possible PCC 
pavement texturing wiih superior friction and low noise characteristics. The WisDOT/FHWA 
study involved 57 lest sites in Colorado. Iowa, Michigan. Minnesota. North Dakota and 
Wisconsin. The noise characteristics of the following lypcsof pavements were evaluated: 

AC pavement (standard , Superpavc. and SMAj: 

Longitudinally lined PCC pavement: 

Uniform tfansverce lined PCC pavemeni: 

Random I mis verse tincd PCC pavement:and 

Random skewed tined (1:4 and 1:6) PCC pavemeni. 

Table 7 from ihe study summarizes ihe noise reductions thai were observed for different 
lining patterns with similar textures (mean texture depth (MTD) of approximately 0.7 mm) when 
compared loa uniform, transversely tined PCC pavement wiih a MTD of 0.7 mm. The results for 
AC pavements are also provided for the purpose of comparison. Results are shown for both 
inside and outside the vehicle. 
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Tabic 7: Noise Reductions Compared to Uniform, Transversely Tincd PCC Pavement froi 

WiiDOT/FHWA Study * 



fining Pattern 


*\ umber of 7 ext 
Section* 


AW*** Reduction* 


Exterior (L.\w*u) 


interior (Li 4i ) 


Random transverse with to 
while 


3 


1 lo3dBA 


Less I ban t 
dBA 


Random skewed ( 1 :6) 


1 


4dBA 


15to2dBA 


Longitudinal 


3 


4to7dBA 


2 dBA 


Open textured AC 


2 


5dBA 


2 lo 3 dBA 



For pavements with a MTD of 0.7 mm from (he sand patch test. 



While numerous test sections were constructed and tested for (he WisDQT/FHWA study. 
ng depths vahed grcaily from scctioi to section. Asa result, the comparisons presented in 
a subset of the test sections with approximately equal MTDs. 



theti 

Table 7 are based 



The WisDOT/FHWA study foind (hat uniform, transversely lined PCC pavements 
exhibit the highest sound levels and produce discrete frequencies. As indicated in Tabic 7. 
longitudinally tiled PCC pavements exhibited (he low cm exterior noise of the (ined pavements. 
Exterior sound levels resulting from implementation of a longitudinal pattern were 4 to 7 dBA 
lower than for a uniform, transversely lined PCC pavement indicating that use of this tiling 
pattern could provide significant noise reductions. The siudy conclusions stated, it overall 
noise considerations are paramount, longitudinal fining that provides sat isfactory friction may be 
considered. A spacing of |9-mm uniform lining will provide adequate friction. It should follow 
AASHTO and FHWA guidelines, and according lo other studies, it will minimize any effects on 
small (ire vehicles." The sudy conclusions also strewed. The safety aspecis of longitudinal 
lining have not as yet been documented and caution is urged so that safely is not compromised." 



As indicated in Table 7, ihc second best fining pattern for reducing exterior as well as 
interior sound levels is a random skewed (1:6) pattern. Exterior soind levels resulting from 
implementation of ihe random skewed (1:6) pattern were approximately 4 dBA lower than for a 
uniform, transveisely lined PCC pavement, indicating that use of thistiniig palter* could provide 
significant noise reductions. The study Mated. "The random skewed (1:6) paiteni can be easily 
buili and eliminates discrete frequencies." The authors recommended this pattern "if subjective 
perceptions and texture considerations are paramount/* The sum man- conclusions also stale "if 
text ire considerations are paramount, and a skewed pall cm is impractical, random transverse 
pattern may be utilized." The study did not elaborate, however, on why a mndom skewed patient 
might be 'impractical/' Conversations with Mr. John Jaeckel, oie of the lead authors of the 
report, indicated thai the researchers felt that contractor* might not be willing lo try lo correctly 
implemeni a skewed pattern I Jaeckel 2002 1. Mr. Jaeckel did confirm, however, that the random 
skewed (1:6) pattern is easily constricted and the study noted Ihc advance notificatioi of tie 
skewed patterns allowed the contractor to experiment with skewing the fining machine by 
advancing oie side tlefi hand forward) to accomplish the lining. The normal lining rake width of 
3 meters (10 feel) hud to be reduced to 2.4 meters* 8 feet Ho accomplish I he skew." 
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A random skewed (1:4) pattern was also inclidcd it ibc study. The contractor rcponed 
that this patten was more challenging to construct tbun ibc random skewed (1:6) patten because 
the 1:4 pattern required the lining rake width lo be fun her reduced. 

As indicated in Table 7. random transverse lining (with no whine) also offer* noise 
reductions over iniform transverse lining while reducing discrete tones. Exicrior sound levels 
resulting from implementation of the random transverse paiiens were I lo 3 dBA lower lhan for 
the iniform, transversely tined PCC pavements. The study concluded lhat while random 
transverse lining can significantly reduce discrete frequencies, random transverse lining mighi 
still exhibit some discrete frequencies unless carefully designed and constructed. As a result, 
spectral analysis was used to design a random spaced rake thai eliminated the discrete frequencies 
lhat can occur with other random transverse tiling patterns (i.e.. contractor- sclccied patients). 
Two sect iois were buili in Wisconsin using this rake, and objective sou id level testing confirmed 
that no discrete frequencies were present. 

Conversations with Mr, Jaeckel revealed that the project team conducted some 
measurements of heavy truck pass-bys early in the projeel, although ibese results were not 
documented as pan of the study. These measurements were not coidicted oi ibe lined test 
sectiois bit oi existing asphalt and PCC tiled sections. According to Mr. Jaeckel, analysis of tic 
measurement daia indicated that differences in the sound levels of heavy trucks traveling oi 
different lining patterns were much smaller than for automobiles. Thus, noise differences that 
might occur with a single automobile pass-by might not oceir uider mixed traffic conditions, 
particularly if I here is a high number of heavy tricks (Jaeckel 2002 |. 

The study also noted that it is very important thai ibe lining patterns be constructed as 
close to specification as possible to ensure a valid assessment for future sound levels and to 
ensure safety. All tcxiurcs should be specified to the same fining depth. The fining depth forall 
pavements for the WisDOT/FHWA study was specified as 3 mm and all lining was preceded by a 
longitudinal turf drag. The WisDOT/FHWA study noted, however, lhat consistency of tiling 
depth was a problem and that lining depths varied trcmeidously among the pavements 
constructed, evei within a single test section. In maiy cases, the depths specified were not 
achieved. As a result, the study recommended. "Quality control of macrotcxturc needs to be 
improved so that a specified texture can be built to ibc dejxh required for safety. Curing and 
lining operations must be separate and coniinuoisso each can be applied at the appropriate time 
by separate operators." 

23.12 Montana 

li order to develop recommendations regarding the potential implementation of qiiet 
pavements in Montana. Mr. Jim Tompkins of VIDT's Desigi Division was contacted to discuss 
the current practice in pavement selection and to assess whether certain pavements would or 
would not be desirable for use ii Montana (Tompkins 2004). 

Mr. Tompkins indicated lhat the majority of Montana's Intersiates and highways are 
DGAC with a chip seal overlay. Small portions of I he (ntcrttatc highways are PCC. Tie City of 
Great Falls is an advocate of PCC pavement. 

Chip sealing involves spraying an asphalt binder on the pavement then immediately 
covering the surface u-ith a layer of uniformly sized chips. The surface is then rolled lo seal the 
chips and btoomed lo remove excess chips. Chip sealing can protect lew pavements, prolong the 
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service life of structurally sou id pavements, and provide additional macrotcxturc. although h cat 
increase noise general ioi. 

Montana had used OGAC ia the 1983-34 to 1989 time frame: however, the friciioi 
course begat to break up and separate after 10 lo 12 years and bad lo be milled off and reapplied 
to avoid breakup problems. The fina problems were encountered in 1994. Asa result, there has 
been a moratorium on tic use of OGAC since that time. 

Mr. Tompkins also noted that MDT lad tried a rubberized paving project in tie 
northwestern pan of the state oi Bill Lake Road (Roue 56) in Lincoln Couity. The robber was 
actually used it the binder and not in tie aggregate in this project. MDT discovered that tie 
snow ob the road did tot pack down as badly as on their normal clip seal overlays and was easier 
to plow when packed. 

Mr. Tompkins indicated that there is a move to use Superpave mixes on large paving 
projects bit cvci in these instances a chip seal would be applied. Tie chip seal overlays are 
basically the same, using a grade for a chip and in many cases a CRS 2 polymer. He farther 
indicated that if the clip seal is done property, there is to problem with chips breaking off from 
t he surface and damaging vehicles. 

MDT hasai extensive set of tools for pavement management. The focus on these tools is 
on deciding when and what type of maintcnaicc action to take oi the pavements and to help in 
the priohl bat ion of those actions i rather than a selection of a particular puvement desigi). He 
indicated that MDT might be amenable to testing different pavement surfaces along tie lines of 
theCaltrans projects, to study their noise properties, along wiih oiler important properties such as 
skid resistance, safety, and durability. 

A coiversation with Mr. Wayne Jones of tie National Asphalt Institute indicated that 
(here were maiy problems with OGAC 25 yean* ago when FHWA was strongly advocating its 
use (Jones 20041. He noted that the problems were caused by not laving enough voids. As a 
result, the pavemenisdid not diain well enough and would freeze underneath in winter conditions 
causing popping of tie pavement sections. This problem has largely been solved with the use of 
17-18** voids that allows lie friction course lo drain well. He noted a service life of 12 yean* for 
the open-graded friction course, which is similar to Montana's experience. Mr. Jones remarked 
that recent developments in the use of open-graded friciioi course have led to courses tlai are as 
ihin as a single height of the aggregate size diameter. 

Mr. Jones also indicated that SMA (known as stone mastic in Europe! has been shown to 
be quieter thai DGAC but not as quiet as OGAC. He noted that the SMA overlay is very haid 
and consists of a large aggregate si/c and a fine aggregate size that are pan of a thick asphalt 
biider. He noted that SMA gives good cold weather performance compared to RAC. which le 
felt was not as good in cold climates. He described the Superpave pavement as a series of 
different mixes resulting where the aggregate, the binder and tic combination of the two all meet 
very strict performance tests. There are a variety of different mixes that meet these tests. 
Superpave pavement resulted from extensive research in the Strategic Highway Research 
Program (SHRP) in tic late 1980'sand early 1990*s. 

Mr. Paul Jagoda of MDT Constriction developed a proposed modification to MDT's 
Transvcrce Grooving of Coicrete Specification ii November 2000 (Jagoda 2000). Mr. Jagoda 
stales that a modification to the specification was desired due to the current industry standards for 
transveise lining versus transverse grooving. Discussions with Mr. Jagoda Uagoda 20041 
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indicated that ibc proposed texturing modification is currently going through ibe specification 
process which involves soliciting comments from numerous dcpanmcnts in MDT. Currently, 
MDT is using either uniform transverse or broomed texturing on ibeir concrete sections 
depending on speed. The revised specification will require random transverse lining for bigber 
speed intercalates. 

2.4 Pavement Summary 

A considerable amount of research imoqiantifying the noise characteristics of alternative 
pavement surfaces has been completed to date. This research indicaces thai certain pavements arc 
indeed quieter or louder than other pavements. 

NCHRP Synthesis 268 by Dr. Roger Wayson analyzed numerous pavement studies 
completed priorto 1998. The results indicated that PCC pavements create more toise although 
they have the advantage of durability and superior surface friction when compared lo dense- 
graded asphali pavements. The study found that longitudinal fining reduced noise levels bui 
surface friction was reduced when compared to transverse lining. Exposed aggregate surfaces 
also reduce noise levels but require added maintenance lo minimize plugging and also deteriorate 
with freeze/thaw cycles and arc less effective when dcicing agents are used. DGAC pavements 
are 2 to 3 dBA quieter than PCC pavements but do not exhibit the strong frictional characteristics 
and durability of PCC pavements. OGAC pavements were shown to be 1 to 9 dBA qiietcrihan 
DGAC pavements and huve good frictional propcities: however, the noise reductions declined 
with surface age. OGAC pavcmeits also suffer from plugging, frcczc/lbaw impacts, and reduced 
effectiveness when dcicing agents arc used. The study also notes that measurements made using 
the "imilcr" and *passby" mclhods do lot correlate, making comparison of results using the two 
methods invalid. 

Numerous additional research studies have beei completed since NCHRP Synthesis 268. 
Studies by state and local agencies in Arizona. California. Colorado. Ohio. Michigan, New Yort. 
Texas. Utah, and Wisconsin have added to the knowledge base regarding the noise characteristics 
of pavement surfaces. The conclusions from many of these studies, panicularly Wisconsin. Ohio, 
and Texas, seem lo funhcr reinforce the conclusions of NCHRP Synthesis 26S regarding PCC. 
DGAC and OGAC pavements. 

Studies conducted in Arizona and California indicate lhat RAC pavements pmdice 
significantly lowersotnd Levels than both PCC and DGAC pavementsand lhat the reduction may 
not be degraded much overtime. Results of the 1-80 Davis study also indicate lhat OGAC can 
significantly reduce soind levels when compared to aged asphalt concrete as well as DGAC and 
that the reductions may no* bedegiaded much overtime. 

Studies in California. Colorado. New York and Utah also indicate that sound levels of 
standard longitudinal oi -transverse tined PCC pavemenis may be reduced by using longitudinal, 
diamond-ground PCC pavements instead. 

Little data has been collected for chip sealed pavements. Measurement data from Texas 
and South Africa and daia from Australia indicates that chip sealed pavements create noise levels 
somewhat higher I ban for OGAC pavemenis and similar to those for tined concrete pavements. 
The selection of a pavement should not be made based solely on noise characteristics. Other 
issues must be considered including safety, maintenance and costs. These conditions may 
preclude the use of certain types of pavements regardless of their noise characteristics. 
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2*5 Pavement Recommendations 

Since MDT using chip scaling extensively , the following actions are recommended: 

• MOT should uidenake a study to assess the noise characteristics of chip scaled pavements. 

• MDT should investigate the possibility or constructing lest sirips or alternative pavements 
Including OG AC. SMA and RAC. and I hen conducting studies of short- tcm and long-icm 
sound levels along with other critical pavement parumetctv 

• The stuff of the Environmental Services Bureau and the Pavement Analysis Design Sectiot of 
MDT should meet lo discus ihe implications of using chip sealed pavements in areas where 
noise-sensitive land uses exist, 

• The staff of MDT's Environmental Sen tees Bureau should become actively involved in the 
review of the proposed modification to the transverse lining specification. 

If MDT determines that alternative pavements are desirable in noise- sensitive areas. 
MDT's current tools for pavement management could be modified to include a factor for the 
existence of notsc-sensitivc land uses near the project* 
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3.0 SOUND INSULATION 

Sound insolation of buildings is a method of receiver noise control designed io redicc 
interior sou id levels. For ccitaii land uses where there is link or no outdoor activity, this 
siratcgy can be very effective. For land uses where outdoor activity exists but where traditional 
noise mitigation measures arc not feasible, building sound insulation may also be effective. 

In order io reduce interior sound levels, the building must be altered to reduce ihe sound 
transmission through the structure* In some cases, the existing structure provides adequate noise 
reduction when the windows arc closed but levels are unacceptable when the windows arc open 
to provide ventilation. A common solution in these cases is to iitfaU centra) air conditioning to 
eliminate the need to open the windows* It other cases, windows and doors may need to be 
replaced to provide greater noise reduction. Other openings such as chimneys and exhaust vents 
may need to be redesigned. 

The I II VVA Noise Standards in 23 CFR 772 IFHWA 19971 limit routine sound insulation 
to public use or nonprofit institutional structures* Many slate DOT policies permit sound 
insulation of public use or nonprofit institutional strictures. In addition to Montana, these states 
include Alabama. Alaska. Delaware, Kentucky, Louisiana, Maryland. Mississippi. New 
Hampshire. North Dakota, Ohio. Pennsylvania, and Texas* Maine and New York allow only for 
t he insulation of public school buildings. 

The majority of fed era I* a id highway funds used for sound insulation has been spent to 
sound- insulate schools* In many parts of the count ty. highway agencies do not have I he authority 
io insulate buildings; thus, in those states insulation cannot be inclided as pan of a highway 
project IFHWA 20001* For example. Illinois DOT. like many aate DOTs. is prohibited by law 
from spending highway funds off the highway right-of-way IRogcis 2003)* This precludes using 
insulation or other materials of any kind, on any type of building off the right-of-way. even 
though it is allowed by FHWA. In one unique situation. Illinois DOT provided money to a public 
school along II* Route 5 4 > in the Airora-Napcivillc area to accomplish sound insulation activities. 
These activities were supervised by the school district as a result of and due to adamant 
objections to a DOT- proposed noise abatement wall adjacent to this school* 

23 CFR 772 states: 

There may be situations where (I) seven: traffic noise impacts exist or arc 
expected, and (2j the abatement measures lifted above are physically in feasible 
or economically unreasonable* In these instances, noise abatement measures 
other than those listed in paragraph 771.13c of this directive may be proposed for 
Type I and Type II projects by the highway agency and approved by the Regional 
Federal Highway Administrator on a casc-by-case basis when the conditions of 
paragraph 772.13a ofthisdircctive have been met* IFHWA IW7|. 

FHWA further clarifies this section by stating thai this paragraph allows the stales the 
flexibility to propose innovative noise abatement measures when severe iraffic noise impacts arc 
anticipated and normal abatement measures are physically infeasible or economically 
unreasonable IFHWA 19951* When considering extraordinary abatement measures, a state 
highway agency must demonstrate that the affected activities experience traffic noise impacts toa 
far greater degree than other similar activities adjacent to highway facilities* Examples would be 
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residential areas with absolute A- weighted sound levels of 75 dB LvJ Ibi or more and residential 
areas with sound level increases of 30 dB or more over existing soind levels. Examples of 
cxtraordinaiy abatement measures would be (he sound insulation of piivatc residences or the 
purchase of private dwellings from willing sellers. Yen few phvatc-ise buildings have been 
sol id- insulated with federal-aid highway finds. Arizona, California, Colorado and Michigan 
DOTs inctide specific provisions for sound insulation of residences and other private-use 
buildings (in addition to public use and nonprofit institutional structures) in their noise policies. 
The sections of I heir policies regarding insulation arc provided below. 

Arizona DOT 

ADOT's policy on noise insulation and air conditioning will comply with a 
recent USDOT FHA paper. Highway Traffic Noise in the United Stale*. 
PrtMents and Rexpfmses* August 1994, which stales that "Federal-aid highway 
funds may be used for noise insulation of public use or nonprofit institutional 
structures. Such funds may also be used for noise insulation of residences and 
other private- use buildings where noise impacts are especially severe, and where 
no other abatement is possible. An "especially severe' noise impact will be 
defined as noted in the above examples: a sound level of 75 dB Li ; ,(lk)ormorc* 
or when the sound level increases by 30 dBA or more over existing levels. 
IADOT2001]. 

California DOT 

Noise insulation will not normally be provided in private residential dwellings, 
and may be provided only when severe traffic noise impacts are anticipated and 
normal abatement measures are physically not feasible or are economically 
unreasonable. |Caltrans200l |. 

A detailed case study of a Call rats sound insulation project is described later in 
this sect ion ofthe report. 

Coloraeta DOT 

The noise insulation of receiver structures is limited to public or non-profit 
institutions, unless extremely unique circumstances and severe sound levels are 
present. Under these conditions, building insulation will only be considered 
when it may be more cost effective than barrier construction. Usually. Insulation 
will not be installed in combination with another form of noise mitigation. 
ICDOT 19951. 

For highway projects along new alignment, if there is a 30 dBA or greater sound 
level increase, or if ihe absolute sound level is 75 dBA or more, and no other 
alxitemcnt measures are feasible, air conditioning and insulation will be 
considered as a mitigation measure for residential land use. (Michigan DOT 
19961. 

Most of ihe remaining states and the District of Columbia do not specifically include or 
exclude sound insulation as a noise abatement measure in their policies although some have 
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insulated private facilities as described later in ibis section. Florida DOT specifically prohibits 
use of sound insolation as a noise abatement measure. Florida DOT'S policy stales ibat "sound 
proofing a building, white often appealing, is tot to be considered due id constraints u it hi a 
Chapter 339 of the Florida Statutes" (Florida 2000|. If right-of-way taking is involved, 
insulation cat be handled in the cost-io-curc settlement. Similarly, sound insulation is not 
included as an allowable noise afeitcmcnt measure by Tennessee DOT. 

It is iotc worthy that on December 28. 2000. the FHWA issued an Advance Notice of 
Proposed Rulemaking, in 65 FR S230I. to seek comments on allowing ihc use of federal funds 
for sound insulation of private residences as at interior noise abatement measure IFHWA March 
2002). Mem be is of Congress had suggested that the sound insulation of private residences be 
added to the listing of abatement measures that might be routinely considered whenever a traffic 
noise impact occurs. Such consideration would not require the occurrence of a severe traffic 
noise impact, but could require thai all other measures be evaluated and be determined not to be 
reasonable and feasible before the noise insula! ioi of private residences could be considered. As 
with all elements of highway traffic noise analysis and abatement. consideration for ihe sound 
insulation of private residences should be applied uniformly and consistently on a statewide basis. 
The FHWA sought comments on the following questions: 

1. Should the FHWA revise its noise regulation to allow federal participation it the 
sound insolation of private residences whenever a traffic noise impact occurs, not 
only when a severe traffic noise impact occurs? 

2. Should the FHWA revise its noise regulation to routinely allow federal pankipalioi 
in the sound insulation of private residences, i.e.. add it to the listing of abatement 
measures which may be included in "Type I" aid 'Type IP projects, or should 
federal participation in the sound insulation of private residences be allowed only 
after all the other listed atxitemeit measures have been determined not to be 
reasonable and feasible? 

3. Should the FHWA revise its noise regulation to address the sound insulation of 
private residences in a manner that is different from that discussed ii the first two 
questions? If so. how? 

The agency received comments on the proposed revision from one member of Congress, 
iwo federal agencies, one metropolitan plaining organization, one insolation contractor, and 15 
state DOTs. The member of Congress supported making a regulatory change to allow private 
home insulation where "conventional exterior noise barriers are found to be impractical or 
excessively expensive." This would increase a state DOT'S flexibility to participate in alternative 
noise abatement projects aid would provide noise abatement in many instances where it would 
not be provided under existing FHWA regulations. 

The Department of Housing and Urban Development (HUD) recommended a "total, 
multi-modal noise modeling package" be considered for noise effects and mitigation. The U.S. 
Hiviionmental Protection Agency encouraged the provision of more flexibility in the use of 
sound insulation for private residences, i.e.. sound insulation should be available for consideration 
in all situations. The metropolitan planning organization supported a regulatory rcvisioi to allow 
greater flexibility in using federal funds for the sound insolation of private homes. The insolation 
contractor strongly supported a revision to routinely provide sound insulatioi. One state DOT 
commented that the FHW r A's noise regulations should be re-crafted to allow federal participaiioi 
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in ai> reasonable and feasible noise abatement methodology, provided specific performance 
criteria have been satisfied. 

The other fourteen state DOTs voiced opposition to the proposed regulatory change, 
indicating ibe change will rest It in the following: 

• A substantial increase in ihe cost and complexity of the noise abatement program (one stale 
DOT estimated its average annual noise mitigation cost wonld increase from $1.9 million to 
$30.6 million, approximately doubling the annual expenditure for all plaining, analysis, 
design , and constriction related toal) environmental disciplines); 

• A dramatic increase in ihe amount of time and effort invested to complete noise studies/final 
abatement designs, with the potential forcaising significant and costly project delays: 

• Inequities in the noise abatement program, since the costs associated with insulating private 
residences would vary greatly (this could increase the poteitial for discrimination 
complaints); 

• Unnecessary* additional burdens for states (since building insulation cannot be accurately 
modeled, its cost would have to be estimated on a house-by-bouse basis and its application 
would be far too difficult to manage in a reasonable and cost effective manner): 

• No provision of benefits Ion he exterior areas of residences; 

• Legal concerns related to maintenance of tic home insolation and the consideration of future 
homeowner remodeling/changes; 

• A tremendous ad m indurative burden, since exteisive, comprehensive contractual agreements 
would be required among all involved panics, e.g.. State DOTs, consultants, contractors, 
local government officials, and lomcowucrs, to minimize the possibility of litigation; and 

• Unnecessary* complications of a noise abatement program that has bcei easily understood and 
accepted by the public for an exteided period oftimc. 

The same fourteen state DOTs indicated that tie current regulatory guidance is adequate 
and appropriate and that the sound insulation of private residences should remain, as loted by 
oic, a "technique of last resort." The rulemaking proceeding was terminated oi March 26. 2002 
IFHWA March 20021 

The following sections discuss sound insulation experiences oi several Slate DOTs. 
3.1 California 

3.1-1 SRI5/40* h Street Noise Abatement Demonstration Project 

li200t,CaHransDiMhci II in San Diego initiated the SR 15U0* Street Noise Abatement 
Demonstration Project. The project results arc summarized in a paper prepared for the 
Transportation Research Board 2003 Annual Meeting IKhauisaitd Wolf 2002 1. 
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The project was developed to determine alternative noise ahiicmcnt measures that could 
be provided for residences of the Mid-City community in San Diego, located along (he top of 
canyon rims thai overlook ihe State Route 15/40* Strcci freeway. Earlier Caltrans studies had 
concluded lhat noise barriers within the right-of-way were not feasible and thai barriers could :, H 
be located outside the right-of-way due 10 steep lerrain and poor soil conditions. As a result, a 
demonstration project was conducted that iivolved achieving the interior FHWA Noise 
Abatement Critehoi of 52 dBA through installation of air-conditioning and replacement 
windows. 

A total of 171 properties were identified as impacted aid for which conventional noise 
alxuemeii measures were not feasible. Of these. 37 residences were severely impacted with 
predicted future sound levels * 1. ,* IhH :m or above 75 dBA. The current FHWA Noise Standards 
in 23 CFR 772 aid the Caltrans' State Noise Policy and Protocol (Caltrans ]■■■".*: i consider 
interior noise abatement options only in severe c in: u usances. The Department proposed that a 
demonstration project be developed whereby an interior noise abatement option was considered 
based on the unique terrain conditions. The conceit of a demonstration project was discissed 
with FHWA. FHWA elected not to participate in the funding of this project. 

The residences impacted by the project in the previous studies were identified as being 
eligible to participate in the demonstration project. The noise abatement project consisted of the 
following steps: 

1. Exterior 24-hour measurements at each of the eligible residences to determine the 
worst-hourtraffic sound level; 

2. Sound insulation tests at each of the residences to determine the noise reduction 
provided by existing walls: 

-v Determination of interior sound levels: and 

4. Identification of sound insulation treatments for residences where the NAC of 52 
dBA was exceeded. Treatments that were considered included: 

• Air-condition the living areas and sleeping quarters: 

• Install replacement windows or doors; 

• Caulk windows, window frames, and all architectural and mechanical 
exterior wall penetrations: 

• Insulate walls, roof and attic: 

• Weather-strip all exterior doors and interior operable window frames; and 

• Installation of sound insulation treatments. 

The originally anticipated plan for installation of the sound insulation was to provide 
each homeowner with a written repott containing the results of the traffic noise measurements, 
insulation tests, a detailed cost estimate, and a bid package of plans and specifications I K hams 
and Wolf 20021. This package would to be used to procure Contractor's bids and homeowners 
were referred to the local Better Business Bureau for qualified contractors. The homeowner 
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would receive i wot becks from Caltrans in order to complete the work. Tic first check would be 
issued to I be homeowner forhalf of the total amount to initiate construct ion and the second check 
would be issued 10 the homcowicr upon completion of the work. Conversations with Caltrans 
staff indicated I hat ihis process was subsequently modified as a result of the anticipated staff 
labor requited to implement this sysicm (Hendriks a a). 2003 k Call mis decided to simply issue 
each homeowner a check for the estimated amount of (he treatments as king as ihc homeowner 
agreed to have a rideradded to their property deed staling thai they received compensation from 
Call runs to install the treal mens. The homeowner would not be obligated lo install the treatments 
and Caltrans would not need to moikor compliance. This decision greatly simplified the process 
forCaltnins. 

There were also two areas in the project viciiity where sound walks were determined to 
be an effective and reasonable opt ioi. The first was a condominium complex with 17 severely 
impacted units facing the freeway. A contract was signed by the director of the Homeowicrs 
Association and the Depattment for the wall to be contracted privately by the Homeowicrs 
Association. A payment was made to ai escrow account to be paid out based on a pre- assigned 
schedule and based upon actual invoices. The Department will review the work prior lo the first 
few pay mens. 

The other sound wall would abate traffic noise for three single-family residences thai 
were proposed to receive a wall as pan of the original highway project but whose homeowicrs 
decided that they did not want a walk Alter the highway project wa* completed, the homcowicra 
rcgirttcd their decision aid when the option of a wall presented itself for a second time, they 
selected it. The payment for the wall was placed in ai escrow account to be drawn by the 
contractor or the construction management firm of the homeowner's choice. All homeowieis 
signed the contract and must agree with the select ioi of the contractor or construction oveisight 
company. 

The time frame specified in the noise wall contracts is IS months from the dale the fuids 
are placed in escrow. The contract permits the Depattment to enter the properties within six 
months after the completion of the walls to measure effect ivciess. 

Prior to thiseffon. California had tried two experimental projects on sound insulation of 
private facilities IHatano and Heidriks 1985k The first, in Sai Francisco, involved three houses 
where ventilation was improved and windows wen: sealed. The second project iivolved 
ventilation aid air conditioning work in one residence in Los Angeles. 

3.1.2 School Noise Abatement Program 

California allocates funds for the acoustical attenuation of classrooms along existing 
highwaysthrough the Caltrans "School Noise Abatement Program" ICaltrans 1999) mandated in 
California's Streets A Highway Code Section 216. This very extensive progiam. ii existence for 
many years, requires Caltrans to abate freeway traffic noise within school classrooms uider 
cenain circumstances. The goal of the program is to ensue that classroom learning environments 
are free of excessive freeway traffic noise or freeway constrict ioi noise. 

Classrooms, libraries, multipurpose rooms, and other spaces used for pupil personnel 
services at existing public or private elementary or secondary schools are eligible when intehor 
sound levels, or projected sound levels produced from the freeway traffic or freeway construction 
exceed 52 dBA I.- b ,^lhi. The program does not include iniversities. Allowable abatement 
measures include, but are not limited to. installing acoustical material, replacing or eliminating 
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windows, installing air conditioning, or constructing sound baffling structures. Approximately 
eighty percent of (he completed projects involved sealing wiidows and providing air 
conditioning. It a few cases, noise barricra were constructed where the project is located right 
next tothe school. 

The Caltrans School Noise Abatement Program has beet substantially complete since the 
1980s. Caltrans will continue to identify and abate eligible school classroom locations, with SI 
million allocated to this program annually. Caltrans staff repoit that most of the schools arc 
satisfied with the abatement IHcndrikset al. 2003]. 

3.2 Colorado 

Colorado reponsthai one non-profit building proposal is pending for an HVAC system 
so the occupants can close their windows |Mcro2003|. 

3 J Georgia 

Georgia DOT provided insulation for five dormitories at Georgia Tech that were 
impacted by 1-75/1-85 in Atlanta a number of ycare ago IHood.Grcg 2003|. A 25-foc* barrier 
had been proposed although many of the receptors on the upper stones of the buildings would 
still not benefit. As an alternative, air conditioning was added to the buildings and some 
rcgla/ing of wiidows was accomplished rather than installing the barrier. The treatment achieved 
a 25 dB interior noise reduction. Georgia DOT has not been involved in any sound insulation 
projects since then. 

3.4 Iowa 

Iowa DOT reponsthai insulation of a single private residence was accomplished because 
the alignment of the road was changed after the home construction began, so the Department 
assumed some special liability IRidnour 2003]. Mr. Ridnour of Iowa DOT indicated that this 
approach is not considered a practical solution for general traffic noise concerns. 

3.5 Michigan 

The 1-676 construction project in Michigan included the insulation of numerous private 
residences. Prior to 1988 . approximately 60 residences had been insulated and approximately 70 
more were scheduled to be treated at that time. The cost per residence at that lime was estimated 
to be S3 300 to $4300 per residence. The treatments included air conditioning and some attic 
insulation IHcrman. Lloyd and William Bow) by. 1993. Noise Miti^olion Strategies: Fhuif 
Technical Report. Report WA-RD 327.2]. Follow- up information on this program was requested 
from MDOT but not received. 

3.6 New York 

NY5DOT has insulated a school. Its policy limits insulation to public schools only 
IMcColl 20031. 
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3 J Ohio 

ODOT has used the build ing sound insulation ojxion foracoiplc of public schools and ;i 
synagogue IPiuckney AprilS. 20031. 

3.8 Oregon 

Oregon DOT completed seven insulation projects a nuiiber of years ago IHermau and 
Bowlby 19931- Six of these projects involved schools aid one involved a church. Three of the 
school projects involved only ventilation improvements and three involved ventilation work plus 
stom windows. The addition of storm windows resulted in one school warning the State to 
finance the maintenance and operating costs due to any air-handling insulation measures. The 
State investigated storm windows, finding that ibey only added approximately 10 percent to the 
total cost and resulted in a reduction in the school's operating cods. Cost for the school 
insulation projects ranged from $22,000 to $35,000. Modifications were only done on the 
impacted rooms of the schools. For the church, the State provided a ventilation system to which 
the church could add an air conditioning system at its own cost at some future time. 

Oregon DOT has not done any insulation projects recently ICoodwin 2003 \. 

3.9 Virginia 

Virginia Department of Transportation (VDOT) has insulated a number of public schools 
and libraries by providing air conditioning and has also insulated some private facilities including 
churches and private schools. When air-conditioning was installed, only the impacted areas of 
the buildings were treated. Window units were used most of the time. In one case, a church 
installed central air conditioning throughout the facility but VDOT only paid forthe installation 
cost forthe impacted areas (Herman and Bowlby 1993). 

3 JO Wisconsin 

WisDOT has used sound insulation "on a school or two" IWaklschmidi 20031. WisDOT 
would not insulate residential homes for highway noise impacts, but has participated in a sound 
insulation program forthe General Mitchell Field Airpott. 

3.11 Sotnd Insulation Summary 

The IHWA Noise Standards limits routine sound insulation to public use or nonprofit 
institutional structures except when severe traffic noise impacts are anticipated and normal 
abatement measures arc physically in feasible or economically unreasonable. A few states' noise 
policies specifically stale that insulation of private residences is permitted when severe traffic 
noise impacts are anticipated. 

Several states reported insulating public and/or nonprofit buildings including schools and 
churches. Few cases of insulating private residences were noted and only two large-scale projects 
have been reported, one in Michigan along 1-676 and one in San Diego. California, where 
Caltrans is in the process of insulating numerous homes. FHWA ojxed not to participate in the 
funding of the San Diego project, and Caltrans does not anticipate using sound insulation on a 
large-scale basis again in the future IHendriLset al2003|. 
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3.12 Soind insulation Recommendations 

Soind insulation of private residences coild be cost effective and won h while for ihosc 
instances where a very few individual residences in a rural area may be severely impacted by a 
widening project or for projects involving construction of a highway oi a new alignment. 

• Since FHWA will participate in funding for sound insulation of private residences where 
severe traffic noise impacts exist and traditional abatement measures aid not feasible or 
reasonable, MDT may wish to consider a modification to Us noise policy to allow 
consideration of sound insulation in these instances. Noise policies of the state DOTs in 
Arizona. California, Colorado and Michigan coild be ised asguides. 

If MDT chooses to allow soind insulation of private residences, a reasonable definition 
of "severe traffic noise impacts" could be "when ihe predicted design year one- hour L^ exceeds 
75 dBA for Activity Calcgory B land uses (including exterior residential activities) and I here will 
be a 30 or more dBA increase in the one-hour Lcq + " As noted in 23 CFR 772, special measures 
must be approved by FHWA on a casc-by-casc basis. The MDT policy could be revised to 
include the following statement: "If severe impacts will occur and other measures are determined 
to be tot feasible or reasonable, MDT may consider sound insulation of private residences and 
relocation of isolated residences as potential abatement measures," 
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4.0 TRAFFIC MANAGEMENT TECHNIQUES 

Traffic management measures cat sometimes reduce noise problems. For example, if 
acceptable alternative inck roitcs arc available, incks could be prohibited front ccitain streets 
and mads, or they could be permitted to use ccnain creels aid mads only during daylight houtv 
Traffic signals could be changed to smootk the flow of traffic aid to eliminate the need for 
frequent stops and sians. Speed limits could be rcduced. although very large reductions in speed 
are needed to accomplish a mod cm decrease in sound levels.. Modeling shows that a 32 kilometer 
per koir(20 mile per hour) reduction is needed for a noticeable (5 dB) decrease in (he L An| (lh) 
IFHWA 2000]. 

In its June 1989 guidance on "unusual" noise abatement measures, FHWA noted the 
following regarding truck restrictions: 

FHWA does not generally allow restrictions of truck trailer combinations on 
those facilities on the National Network for large trucks. Facilities on che 
National Network were designated by FHWA in response to the 1982 Suiface 
Transportation Assistance Act ISTAA |, as amended, and include intctttaics and 
some other federal-aid primaries. An exception to this position is possible only if 
environmental considerations necessitate truck restrictions as pan of a panicular 
federal-aid kighway project or if the stale can justify removal of the facility from 
the National Network based on safety considerations. IFHWA 19891. 

The National Network is listed in 23 CFR Pan 658 ("Truck Size and Weight. Route 
Designations - Length, Width and Weight Limitations"). Appendix A. Reference is made to 
"STAA-dimcnsioncd commercial vehicles." which are the larger tricks thai were authorized by 
the 1982 STAA to operate on these facilities. For Montana, these larger trucks may legally 
operate on all Federal-aid Primaty highways, including the Interstate highways. No additional 
routes have been federally designated for the National Net wort in Montana. 

While residents may request trick bans to address noise issues, commerce and trade that 
involve interstate trucking have state and federal legal protection. Therefore, restriction of 
inter* ate commerce is difficult and generally requires substantial supponing evidence such as 
accident data and a reasonable alternate route. 

Vehicle operating requirements on Montana's roads are addressed in Title 61. Chapters. 
Pan 3 of the Montana Annotated Code 2003. Section 61-8-303 deals with speed limits and speed 
restrictions. Section 61-8-309 deals with establishment of special speed limit zones in cases of 
safety issues, and Section 61-8-310 lays out when local authorities may and shall alter limits, 
again mainly for safely reasons. Finally, Section 61-8-332 provides for restrictions on use of 
controlled-access roadways, but again witk reference to normal and safe operation of traffic. 
None of these sections make reference to traffic management for the reason of rcduced noise. 

Only a handful of states rcponcd prohibiting trucks for noise purposes although many 
states prohibit trucks for purposes suck as safety. Cases involving truck restrictions to reduce 
noise are described below. 
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4.1 Florida 

The Florida DOT case involved two parallel spurs (1-375 and 1-175) off of 1-75 ii 
Petersburg. Since ihe routes were parallel, there was no need for both spurs to carry trucks. Asa 
result, the south spur (I- 1 75) was designated a truck route and trucks were prohibited on the north 
spur The truck prohibition allowed the noise harrier* on 1-375 to be reduced ii height to 6 feet at 
an approximate savings of $50,000. Local police enforce the ban and good motor carrier 
compliance was reported IHcrmau and BowJby 1993 1. Florida DOT has not used traffic 
management strategies like the ones on 1-375 in awhile, but these measures arc encouraged, since 
the cost of walls keeps going up (currently almost $25.0Gteq ft) |Bcrrias2003]. 

4*2 Illinois 

Illinois DOT considers traffic management strategies as a form of mitigation in the 
development of "Phase I" studies, but most of these strategies run counter to what they arc trying 
to accomplish IRogcrs 2003). Most of the roadways over which Illinois has jurisdiction 
(including several inierstaies that converge in Chicago) are higher-speed, high-volume mules or 
Strategic Regional AnehaJsthat accommodate a very* high percentage of trucks. Lowering speed 
limits are tot an option, and most of the lime, venical or horizontal roadway profile shifts arc 
cither not possible, or make the noise problem worse. Mr. Mitchell Rogers of Illinois DOT 
repotted that the only traffic management strategies implemented in Illinois to control noise of 
which he was aware involved local jurisdictions. One example was where the City of Chicago 
banned heavy truck traffic on Lake Shore Drive (VS 41), a major route through downtown 
Chicago adjacent to Lake Michigan. 

4.3 Maryland 

A project to relocate MD-702 in Baltimore County involved the prohibition of trucks and 
resulted in much lower height noise turner* than would have been required without the 
prohibition (Herman and 8owlby 19931, Parallel routes arc available, and the prohibition 
continues to be successful [Pofcak May 14, 20031. 

4.4 Massachusetts 

The Massachusetts Highway Department in tronjinction with the City of Cambridge 
Metropolitan Planning Council completed a regional truck study for the Cambridge Metropolitan 
area in 2001 . resulting in a series of final recommendations (City of Cambridge 2001 ]. Most of 
the information provided below was obtained from a summary of the study provided on the City's 
website 

The study was completed after the City enacted a zoning ordinance that banned through 
tricks from Cambridge during the hours of 1 1 p.m. to 7 a.n. to reduce noise in residential areas. 
The ordinance was met with strong opposition from surrounding communities and trucking 
organizations. The Massachusetts Attorney General intervened to prevent litigation and asked for 
all patties to work together to solve the problem. In doing so. all parties signed a memorandum 
of understanding that prevented them from suing and prevented Cambridge from enforcing the 
ordinance until the stndy was concluded [Bcrger 2003). An agreement was reached whereby in 
lieu of litigation, a regional truck study would be conducted. 
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The study involved ibe development or detailed maps showing chc regional truck aud) 
network, the proposed dayiime aid nighttime trucking networks, truck restrictions, and approved 
trick toites for conduction activity. Maps and recommendations arc available on the City of 
Cambridge web she. The Committee on Regionul Truck Issues published its final 
recommendations on June 27. 2001. Detailed recommendations were included regarding truck 
routes, truck exclusions, nighttime restrictions, hazardous cargo routes, infrastructure needs, 
noise, enforcement, outreach to the trucking community, and ongoing agency and community 
cffoits. The recon menl.ii ions, however, were reached without a consensus (no other community 
agreed to sign truck routes through their "backyards" to help Cambridge). The result has ted to 
pending lawsuits IBcrgcr 2003 1. 

The tricking industry agreed to promote a voluntary limit on the unnecessary use of 
engine-compression or "jakc" brakes in densely populated areas, especially at night. 

4.5 Minnesota 

One Minnesota project, along I-35B in St. Pail and Maplcwood. is unique in its 
combination of a inck ban, a speed limit reduction to 45 mph. use of bituminous (asphalt 
concrete) siiface, and use of relatively low eanh bcrms with barrieis atop them [Herman and 
Bowlby 1993). 

4.6 New Hampshire 

On Januury 9,2003, the New Hampshire House of Representatives Introduced House Bill 
(HB> 0272 to mandate the conduct of the Portsmouth Large Truck Restriction PikH Study. HB 
0272 was subsequently tabled [Hood. Charles 2003 K but is an interesting example. The 
information provided below was included in HB 0272 (New Hampshire 2003]. 

The study would have prohibited travel by tractor-trailer trucks on Ocean Road and 
Peverly Hill Road in Portsmouth. Tke pilot study would have been designed and implemented by 
the New Hampshire DOT and would have involved data collection and analysis daia to determine 
the differences in tmffic volume, lotal number of tricks, and sound levels as a result of restricting 
large trucks from these roads. Tke bill slated that the pilot study was to be conducted from 10 
p.m. to 6 a.m. from March I. 2004. through June I, 2004. unless otherwise directed by the 
Legislature. 

This bill would have increased state highway fund expenditures by $164,600 in fiscal 
year<FY) 2004 and $3,600 in FY 2005. The proposed expenditures in FY 2004 represented tke 
purchase and installation of t hive permanent traffic recorders at $50,000 each. signs, travel, and 
personnel costs for traffic data collection. The expenditures in FY 2005 represented personnel 
costs to analyze data and to prepare and present the required report lothe Legislature. 

Tke Department would have been required to collect data lor three months priorto March 
1. 2004, to monitor existing conditions, and from March 1 throng* June 1. 2004. lo monitor 
restricted conditions as required in the bill. 

4.7 New Jersey 

In July 1999 Governor Christine Todd Whitman issued an emergency order to Kin large 
tractor-trailers from state routes and highways. The order was followed by permanent regulations 
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in September 1999. The regulations were followed by legislation on January 13, 2000 that 
created a commission to study and make recommendations concerting enforcement ofihe laws 
relating to tracks [New Jetsey 2000]* The Jibcs subsequently enacted wen: $400 for first offense. 
$700 forasecoid offense and $1,000 for every violation afterward. 

The ban confines 102-inch wide trucks and tandem trailers lhat do not do business in 
New Jersey to interstate highways and the National Network. New Jersey had received 
confirmation from USDOT that the state has ihe authority to regulate commercial motor vehicle 
traffic on routcsthat are tot pan of the National Network | USDOT 1999 1. 

The ban followed years of complaints from residents and local officials that out-of-state 
trackers using local muds as shoncuts were a safety hazard and a noisy nuisance. Several 
accidents on country roads involving collisions with trucks stoked the public's anger Big-rig 
tiaffic is particularly heavy ii New Jersey due to its status as a corridor between large Hast Coast 
cities. Each day about 135.000 large semis pass through New Jersey. In recent years, many 
i rackets started taking shortcuts between major highways and veering off the New Jersey 
Turnpike to avoid tolls. The ban has already reduced track traffic by as much as 30 percent oi 
some mads |Ncw Rules Project 20001 

Lawsuits were subsequently filed by the American Tracking Association and U.S. X press 
citing the interstate commerce clause of the U.S. Constitution. T rackets also claimed that the ban 
cost them S20 million a year it tolls and fuel to comply with the ban. Arguments were held in 
September 200.1 in U.S. District Coin. On March 24.2004. U.S. District Court Judge Stanley R. 
Chester agreed with the plaintiffs and declared the ban unconstitutional. Govcrior James 
McGiccvcy promised an immediate appeal saying thai the law saved lives INcwsday 2004|. 

4*8 Virginia 

Inteisiatc 66 in Fairfax County, Virginia outside of Washington. D.C. is a utique 
example of traffic management to reduce sound levels. During rush hour, only car pooLs or other 
high occupancy vehicles are allowed on the roadway. Other routes are available to access 
communities along the corridor and to enter Washington, D.C. 

The project was controversial and as a result, the U.S. Secretary of Transportation 
mandated lhat noise abatement be provided along the project. Enforcement of the truck 
prohibition is handled by normal police patrol and the abatement strategies have been successful 
in reducing community sound levels IHcrmau and Bowlby 1991k 

Virginia is also one of the few states with jurisdiction over secondary road systems, 
including residential streets. In response to public requests for measures to reduce speeding in 
residential communities. VDOT developed guidelines for approving traffic calming measures on 
local streets. The Residential Traffic Calming Guide contains gnidance on implementing through 
track restrictions, cut-through traffic measures aid traffic calming measures [VDOT 1997]. The 
aim of the through truck restriction is to restrict through tracks from the excessive use of a 
residential street. This restriction will reduce the adverse impacts of large trucks. Local 
governments may request the Commonwealth Transportation Board to restrict tracks oi a 
secoidary highway classified as a local or collector road [Fairfax County 1998k One adverse 
impact that would be reduced would be noise. 
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4,9 Traffic Management Summary 

Traffic management measures can sometimes reduce noise problems, although FHWA 
generally docs not allow restrictions of inck trailer combinations oi those facilities on tie 
National Network for large tricks, except mder very special circumstances. In Montana, the 
National Network consists of all Federal-aid Primary highways, including the Interstate 
highways. 

Florida, Maryland and Virginia have implemented inck restrictions on projects to redncc 
noise bui only because parallel ronieswcre available. 

A truck restriction study condictcd by the Massachusetts Highway Department in 
conjunction with i he City of Cambridge Metropolian Planning Council could be serve as a model 
for simitar iruck studies in other jurisdictions. 

Large trucks have been banned from using local roads in New Jersey since 1999 as the 
result of complaints from the public regarding safety and noise. The U.S. District Court recently 
riles the ban unconstitutional and the state is in the process of appealing the ruling. 

Vehicle operating requirements on Montana's roads are addressed in Title <>J . Chapter S. 
Pan 3 of the Montana Annotated Code 2003. Section 61-8-303 deals with speed limitsand speed 
restrictions. Section 61-8-309 deals with establishment of special speed limit /ones in cases of 
safety issues, and Section 61-8-3 10 lays out when local authorities may and shall alter limits, 
again mainly for safety reasons. Finally , Section 61-8-332 provides for restrict ions on use of 
controlled-access roadways, but again with reference to normal and safe operation of traffic. 
None of these sections make reference to traffic management forthc reason of reduced noise. 

Any reductions in speed for safety reasons, such as from 65 to 60 miles per hour in larger 
cities, would only have a small noise reduction benefit. Restrictions of trucks would result in 
larger noise reduction benefits, however. 



4.10 Traffic Management Recommendations 

As noted above, traffic management strategies are often counter to the goal of a highway 
project. Reducing speeds and restricting trucks are. in most cases, not desirable on the Interstate 
system. Further, truck restrictions would only be acceptable if alternative routes are available. 
Due to the rural and mountainous nature of much of Montana, acceptable alternative routes would 
likely not exist. Therefore, active consideration of traffic management techniques to reduce noise 
on the Interstate system is not recommended. Restriction on non- Interstate and non- Federal-aid 
Primary highways, however, is certainly a possibility. 

• In cases where local jurisdictions are interested in implementing other truck restrictions or 
other traffic management techniques on local roads to reduce noise. MDT should provide 
guidance as needed to ensure thai the goal of reducing noise is not achieved at the expense of 
safety or access for commerce. 

• MDT should keep track of the appeal of the state of New Jersey for a continuance of its ban 
on large trucks from local roads. If New Jersey is successful in its appeal. Montana could 
follow with similar policies in situations where alternative routes to the local roadway system 
exist. 



BowlbyA Associates. Inc. Page 41 

Traffic Noise in Montana- Final Report July 2004 

One type of traffic management technique that bus received considerable interest, and 
until recently was allowed and used in Montana, is the restriction of use of jake brakes along 
certain portions of Montana's roads. As is pointed ont many limes in the Montana residents 
survey discussed in Seciion 8*0 of ibis rcpoit. noise from jake brakes is a sonnre of much 
annoyance for many people. Several survey respondents specifically complained aboil the tack 
of enforcement of existing signage restricting engine biake use* Over half of the local survey 
respondents have indicated that restriction in the use of engine compression brakes is an 
acceptable method of noise control* 

Unknown to the researchers at the time of ihe survey, the 2003 Montana Legislature 
passed HB No. 237, which prohibited such restrictions. The bill stated thai as long as a vehicle 
has a factory*- installed or equivalent aHcr-markct muffler, ihe operator may not be prohibited 
from using the engine compression brake device. 

• It is recommended that MDT revisit this prohibition with ihe Legislature. Key sect ions of this 
report and the relevant survey results should be sent to legislators, both lo those who 
introduced and supported the bill and to those who might support a change or rescission* One 
possible revision to the law might be to state conditions under which engine compression 
brake use could be restricted, such as when the route is within a certain distance of residential 
or other noise sensitive property. 

• As preparation foraddressing the prohibition with legislator. MDT should conduct a study to 
determine the locations of recent past engine compression brake restrictions in the state. 
MDT should then discuss with appropriate city and couniy officials the perceived 
effectiveness of past restrictions and should identify any residents' complaints since the 
legislation* The iced for increased enforcement , if the prohibition were to be lined, should 
be addressed with local officials* 

• Because truck safety issues arc involved. MDT should thoroughly study the topic of engine 
compression brakes, and their usage and restrictions elsewhere in the country*. MDT should 
also examine if policies and guidelines have existed for selecting engine compression brake 
restriction /ones in Montana and elsewhere. 

• Since some portion of the truck population is functioning without mufflers or with defective 
mufflers. MDT should investigate the possibility of incorporating an inspection of ihe muffler 
system of heavy trucks as pan of the roadside safety inspections conducted by the Motor 
Vehicle Inspection Bureau* The American Association of Motor Vehicle Administrators 
(AAMVA) has published a simple procedure that can be used to determine whether or not a 
muffler is installed in the exhaust system of a heavy truck and. if so, whether or not the 
muffler is intact and functional (American Association of Motor Vehicle Administrators. 
2004]. 
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5.0 TYPK II TRAFFIC NOISE ABATEMENT PROGRAMS 

MDT has expressed in crest in ibe concept of a Type II, or "retrofit" noise program. 
Type II loisc programs involve proposed federal, federal-aid. or state projects lo provide noise 
abatement in the form of noise turners along existing highways, with no other capacity- 
increasing highway iinprovcmeni as pan of tic project. The development aid implementation of 
a Type II program is optional and tot an FHWA mandatory requirement. 

5.1 Type II Program Information 

When FHWA first addressed Type II projects in ils noise regulations, it indicated thai 
Type IE projects would iot normally be approved for i hose activities that came into existence 
after May 14, 1976 (I be dale of (be revision lo the original regulations). The reason for that cut- 
off was that FHWA publicly stated at the lime thai local governments must help control highway 
traffic noise impacts through noise-compatible land use planting aid zoning. The intern of this 
provision was lo establish a date to determine federal-aid eligibility for Type II projects and then 
consistently apply this date to alt Type It abatement locations [FHWA 1 995 1. 

Ai the lime. FHWA slated that noise abatement measures could be approved for activities 
and land uses that came into existence after May 14, 1976. if local authorities had taken measures 
to exercise land use control over the remaining undeveloped lands adjacent to highways in the 
local jurisdiction to prevent further development of iicompatible activities. These measures 
could include any of tie noise abatement measures contained in the FHW r A publication Th* 
AnaibU Landscape [FHWA 1972K 

The National Highway System Designation Act of 1995 changed the rules for federal 
participation in Type II noise barriers, leading to a revision in ike FHWA noise regulations in 23 
CFR 772. Tuc regulations now stale that Type It noise abatement measures "wilt only be 
approved for projects thai were approved before November 28. 1995, or are proposed along lands 
where land development or substantial construction predated the existence of any highway. The 
granting of a building permit, filing of a plat plan, or a similar act iou must have occurred prior to 
right-of-way acquisition or construction approval for the original highway." lUniied States Code. 
19951, 

Also ineligible for federal funds are areas that were studied previously for abatement as 
ran of a Type 1 project dew roadway alignment or wideiings with additioi of through-traffic 
lanes) and were rejected for that abatement as being infeasible or unreasonable. Retrofit 
abatement projects that do not meet ihese criteria would have to be funded by the state or local 
jurisdictions. 

Nineteen slate DOTs currently have Type II uotsc programs, although all are not 
necessarily active and funded at this I ime: 

• California # Illinois • Micmigai 

• Colorado • Iowa • Minnesota 

• Connecticut * Maryland • Mi 
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• New Jersey • Oregoi • Washington 

• New Mexico • Pennsylvania • Wisconsin 

• New York * Rhode Island 

• Ohio • Ulah 

States that have constructed the nasi square footage or Type tl kirriers over ihc years include 
California, Minnesota. Maryland. New Jersey and Ohio. 

FHWA has not specified any one method of analysis for Type It projects, list cad. slates 
are encouraged to use good judgment in ihc consideration of all relevant factors and they have 
great flexibility in developing a Type IE program. 

Type IE programs differ from state 10 stale in essentially two ways. Kim. the process of 
identifying areas eligible for Type El noise abatement may be different depending on the sate. 
Some states use u formal process to prioritize areas across the Hate or in a particular region for 
abatcmeit. FHWA strongly encouragesihc use of such sysems [FHWA 1 995 1- Otherstaies use 
a more informal process whereby a local government can request that I he state consider providing 
abatement for at area in the community. Second, the funding mechanisms differ from state to 
state. For example, some states require local matching funds for barrier construction Table 8 
summarizes the Type tl programs in sixteen of the nates (information on California. New Jersey 
and Washington programs was not iicluded in their noise policies). 

5*2 Type II Program Recommendations 

It is recommended that MDT further investigate the possibility of implement ing a Type EI 
noise abatement program. Federal funding is available for retrofit noise abatement as Jong as the 
residences predated the initial construction of the highway and where there was no previous Type 
I noise analysis completed where a barrier was fouid to be in feasible or unreasonable. Due to the 
rural nature of much of Montana, the number of areas that would qualify for retrofit noise 
abatement would likely be small. MDT could conduct a Type tl iceds assessment to identify the 
areas that would be eligible for abatement and the potential costs associated with implementing a 
Type II program. 
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Tabic 8: Summary of Type I] Programs 



Stale* 


Process for Identification of htigibtc Areas 


Local Financing Requirement Conditions on Local Governments 


Colorado 


The statewide Type II Noise Barrier Location list is 
revised periodically it accordance with the CDOT 
Procedural Directive on Noise Abatement. 


Must either roil inely coordinate new 
subdivision proposals with CDOT or have local 
land use restrictions in place to control 
incompatible land use text to road corridors. 


Connecticut 


\ project priority ranking is utilized to rank barrier 
ocations relative to each other Local iois with 
rombinationsof high noise levels, dense popilaiioft.and 
owcrabaicmcnt cost would rank higherthan those areas 
v«h modcrale loisc levels, sparse popilatioi density, 
nd high abaiemeni cost. 


None 


None 


Illinois 


imposed retrofit projects must have a stale or local 
overnment sponsor. Local government condnctsa 

toisc study in accordance with the stated reqvirements 
o document an abatable toisc problem including 

loci mentation of the date on which the laid uses 

ibutting the proposed barrier project came into 

existence* 


M ust provide a laid use ordinance that 
guarantees any future development adjacent to 
50/50 cost sharing program state highways will be noise-compatible to 

avoid need forstatc-fuidcd noise barrier in the 
Fit ire. 


Iowa 


Type II projects ate initiated by a petition to the 
department by the affected residents or city officials. If 
raffic noise abatement is warranted, the Office of 
^roject Plaining presents to staff the results of the noise 
malysisand a recommended traffic noise abatement 
jlan based on this analysis. 


None 


None 
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Shi** 


Proccsx for Identification of EUgfbim Areas 


Ltrcai financing Requirement 


Condition* an Local Government* 


Man/ land 


Programming of Type II barriers that are reasonable aid 
casiblc is based upon (be availability of funds in ihc 
Consolidated Transportation Program. 


Sound barrieis will be approved only in 

... , , __ - cointiesthat havecnacted local controls. 
Local ii risdntion funds20<*.or 

L coisistcnt with state requirements, to address 
nc project cost. 

noise impacts forfutnrc noise sensitive 

development adjacent to state highways. 


Michigan 


Sues arc selected from the Michigan Invcntoiy of Noise 
Sensitive Sites. 


Local jurisdiction^) may be i 
iskcd to share coh if coss per 
residence become unreasonable. 1 

i 


Must provide documentation of intent iois to 
:ontrol future land development that 
reasonably precludes the necessity for MOOT 
:o provide noise barrieiN for fut u re 
Jcvclopmcnts* 


Minnesota 


fhc receptors shall have been ranked and included on 
MnDOTs retrofit barrier priority list (dated 2/1/97) 

ompiled for the State Legislature, If a location isioi 
[>n the priority list, MnDOT will decide whether or ncx 

o evaluate and rank the noise barrier project. 


i 
None i 

i 
i 


Documentation of its land ise controls which 
ipply to land adjacent to federal-aid highway 
and would reasonably eliminate the need for 
date- funded noise barrieis for future 
Jcvclopmcnis* 


Missouri 


FheType It noise abatement project must be eligible for 
cdcral finds and must be requested by a local 
government entity. The majority of the affected 
residents (primary and benefited receptors) must concur 
hat a noise wall is desired. 


Mist provide 75**' of cost. If 
os exceeds S30,000 per 

benefited receptor, local 

government will pay \CX¥A of 
om exceeding the S30,000 per 

receptor. 


None 


New Mexico 


Not stated 


The use of Stoic Funds for Type It projects for 
analysis and abatement of noise levels will be 
None considered only if an active local land use 
control program was adopted piiortothe 
existence of the new activities and land uses. 


New York 


fhe development and implementation of Type 11 
projects requires separate additional finding by the 
Legislature. 


None 


None 
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State* 


Prat ess for Identification of htigibtc Areas 


Local Financing Requirement Conditions an Local Governments 


Ohio 


HB20I effective Jily 1. IWJ, prompted the 
prior il izat ioi of noise sensitive areas amund che Male. A 
Noise Abatement Phorily Index is used to achieve a fair 
Aid equitable prioritization process. 


None 


None 


Oregon 


After a noise complain is received, a study area is 
defined and agreed upon by Region, A noise study is 
omplctcd and ihc amoun to be contributed by the local 
residents and. if warranted, local government is defined. 


Substantial percentage (at least 
15%) of mitigation cost is paid 
by benefiting ptopeny owners. 

15% paid by local government None 
when warranted, and remainder 
paid with either federal or state 
■ids. 


Pennsylvania 


Fhe Depanmcni w ill consider ivtiuJit noise abatement 
projects only after such projects have been programmed, 
budgeted, and approved by the Program Management 
Committee. Reqiesis forTypc II projectsshall be 
linrcted throigh the local planning organization. 


None 


None 


Khifclc Island 


The local community identifies the locations they 
believe are impacted by an existing roadway, and beats 
he entire cos of any studies necessary to establish the 
existence of mil igatiblc noise impacts in accordance 
with Road Island's DOT Noise Abatement Policy. 


Mis participate in design and > , , „ 

Must nave in effect an ordinance requnn" 
conscnciioi costsol proposed , , , , , . 

, . ' developers to inclndc noise abatement in their 
measures bv assuming the _ .- . . 

- l l plans lor residential and other noise sensitive 
cquireo state matching snare. , . ,. ... 
, . , _ .7 ._« developments adjacent tocxistis" highways or 
which vanes from 1TO to 20% . -. - 
rtm t ™* approved highway corridors. 


Utah 


\s requests are received by the Department from local 
government agencies, noise studies are conducted and 
qualifying projects are prioritized. A "Priority Index* 
ised to prioritize these projects, is based ipon noise 

evel and waiting time on the prioritized lis. 


M ust have taken measures to exercise land use 
control over the remaining undeveloped lands 
None adjacent to Stale highways in the local 

jurisdiction to prevent futt her development of 
incompatible activities. 
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State* 


Process for Identification of htigibtc Areas 


Local Financing Requirement Conditions an Local Governments 


Wisconsin 


rhe department, ipon receiving a comnuiiiy icqicst for 
a noise barrier project, shall evaluate u&d program 

eligible retrofit noise burner projects it the highway 

programming process. 


Documental lot of Ms land use com mis that 
apply to land adjacent id federal-aid highway 
None and would reasonably eliminate the need for 
state- funded noise barricis in highway rights- 
of-way adjacent to fiture developments. 



* Information on California, New Jersey and Washington programs not included in lotse policies. 
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6.0 NOISE-COMPATIBLE LAND USE PLANNING AND DEVELOPMENT 

Noise and land use compatibility Focuses on noise control ai receiver adjacent to the 
I raffic noise source. Two general categories or receiver comioI are ( I ) land isc zoning aid (2) 
noise-mitigated development. The purpose of land use zoning is to zone indeveloped land 
adjacent to traffic noise sources for ises that are compatible with the noise environment. The 
purpose of noise-mitigated development is to allow typically incompatible land ises to be 
const met cd adjacent lo traffic noise soirees as long as any anticipated noise impacts are mitigated 
as pan of the development. 

Programs to ensutc noise and land use compatibility arc generally implemented at the 
local level because local governments possess great power to control land use and to require 
developers to mitigate sotnd levels to certain standards. Additionally, the federal government 
advocaicsthat local governments isc their powerto regulate land development in such a way thai 
noise- sensitive land ises are either prohibited from being located adjacent to a highway, or thai 
ihe developments are planned, designed, and constructed in such a way that noise impacts are 
minimized IFHWA 20001 

These strategies arc proactive in their approach and it would be desirable to inclide both 
strategies in the development of a successful land use compatibility program although the 
emphasis on the two different strategies should depend on the stage of community development. 

Communities in early stages of development could benefit greatly through the land use 
zoning process since rezoning land adjacent lotiaffic noise sources might be possible, while still 
maintaining compatibility between the land uses themselves. On the other hand, communities 
I hat arc more heavily developed would not benefit as much from a land use zoning strategy since 
land use patterns arc already well established and rezoning undeveloped tracts might result in 
incompatibility between adjacent land uses. For example, it would be undesirable to rezonc land 
adjacent lo a highway from residential (typically incompatible) to industrial (typically 
compatible) if the adjacent tracts were already developed as residential* 

As a result, communities that are more heavily developed would benefit more from a 
program rcqiiiing noise- mitigated development so lhat established land use patterns are not 
affected but noise impacts arc prevented through implementation of mitigation measires for 

incompatible land uses 

This research has identified several communities thai have implemented either one or 
both types of programs. It should be noted that the most common form of local noise control 
involves enforcement of local noise ordinances found in most communities. This approach tends 
lo be reactive in nature and typical complaints involve loid music, barking dogs, lawn mowcis 
and stationary sources such as air conditioners, chillers exhaust fans, and industrial sources. 
Local police orcity staff typically enforce the ordinances. Transpoitation noise sources including 
commercial water-borne traffic, transponaiion vehicles, air transportation and rail transportation 
are typically exempt from local noise ordinances. 

The FHWA has published two documents to provide local officials, planners, developers 
and the public with information aboil noise and land development. The Audible Lt/ruhcafw was 
originally published by FHWA in 1972 (and republished in 1995). and contains guidance on how 
to prcvent fi it her development of incompatible activities IFHWA 19721* More recently. FHWA 
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piblishcd Entering lite Quiet Zone. This brochure "summarizes chc general natirc of the 
problem, prov ides examples of noise-compatible land use strategics cither const ructcd or planned, 
and encourages a proactive posture by local decision makers, developer and citizens 10 share in 
and actively inJlicncc land ise next to highways/' IFHWA May 2002 1. 

The following sections discuss ibe concepts of land use zoning and noise-mitigated 
development. Several case studies are then presented. 

6.1 Land Use Zoning 

The goal of land ise zoning is to create a pattern of development in which transportation 
noise sources and adjacent receivers are compatible* The strategy involves fin* determining the 
compatibility of various land uses with transportation noise and then defining and zoning those 
areas adjacent lo transportation soirees for compatible types of development. 

In some cases, this process is accomplished by developing sound level contours for a 
community. Tnc contours are based on cither noise measurements or predictions at various 
distances from transportation noise sources. Tncsc contour tines can become policy lines because 
ccnain land uses may aitomatically be restricted from certain areas due to the noise environment. 

Examples of compatible land uses include industrial, commercial and manufacturing. 
These land uses arc compatible with traffic noise because of the noise environment created by tnc 
land use itself and the types of activities that oceir on site. As a result, these types of 
developments can generally be located adjacent to transportation sources without creating noise 
impacts. 

The land use zoning strategy is preventative in natireand isdesigned to eliminate costly 
solutions for conflicts due to incompatibility between transponation noise sources and adjacent 
receivers. The responsibility for carrying on and enforcing this strategy rests with the local 
planning department. In effect, land use zoning for noise compatibility simply incorporates 
another factor into t he planning process, that of noise planning. This strategy is not only designed 
to minimize total coms of noise mitigation, but is relatively inexpensive to administer. The 
incremental cost of considering noise in the planning process is generally considered to be small 
IHcrman and Bowlby 19931. 

A 1989 General Accounting Office (GAO) report on transportation noise slated that 
I'll W A officials at that time held the opinion that state and local government efforts to control 
land use along highways have generally not been successful [GAO 1^89]. While this assessment 
may be true in the general sense, some of the agencies studied for this literature review have been 
successful in their efforts to produce land use compatibility with transportation noise. 

NCHRP Report 173. Highway Nmxe: Generation and CanlroK described a number of 
tand use strategies to reduce noise impacts IBolt Beranck & Newman 1976). The stidy 
concluded that restricting the use of land bordering the right-of-way of transportation noise 
sources to unoccupied structures (sich as warehoiscs) appeared to be the most attractive 
alternative. Further, this attractiveness is especially true for communities in the earlier stages of 
development. In contrast, fully developed communities wotld require unacceptable levels of 
economic investment to acquire land and impose restrictions based on the noise environment. 

While the concept of land use zoning is straightforward and would seem easy to apply, 
particularly in the case of comminitics in early stages of development, it does have limitations. 
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A iimbcr of planning organizations suggested that this strategy conld lead to "strip" 
development. These communities tend to have a high level of demand lor residential 
development along with many miles of freeways within their communities. To zoic the land 
areas along these highways as commercial or industrial would not oily produce strip 
development hut won Id result ii an imbalance in demand aid land availability. Usually there 
simply is not enough commercial and industrial type land use to occupy all the land near 
transportation sources. Fuitkcr. in the overall scheme of community planning, clustering of 
industrial or commercial land uses is being seen as more desiiable than si rip development. These 
communities prefcrto use noise-mitigated development IHermai and Bowlby 1993 1. 

With ihe exception of California, local ageicics throughout the country are not required 
to consider noise in their planning process although, some local agencies have voluntarily 
incorporated noise iito the plaining process. Only California requires that noise be included as a 
separate element in ihe planning process. 

6.2 No tsv -M 1 1 iga t cd Development 

The goal of noise-mitigated development is to ensure that impacts at proposed noise- 
sensitive land uses adjacent to traffic noise sources are mitigated by the developer as pan of ihe 
project design. Mitigation of the noise impact is accomplished (trough methods selected for each 
individual pioject. Examples of these met hods are changes in highway alignment, construct ioi of 
noise walls or bcrms, buffer /ones, building oriental ion and insulation. 

Asa task tenet ol this strategy, the proponent of the development must propose and find 
noise abatement in order io achieve noise and land use compatibility although the cost of 
providing abatement would likely be passed on to those purchasing or renting in the development. 
For example, if the development were to be comprised of single-family homes, the abatement 
cod would likely be built in to the cost of the homes. 

Typically, the developer would be required to have a consultant conduct a noise study to 
determine if impacts will occur and propose and design abatement if impacts are predicted. The 
environmental planning depaitmcnt would then review the study and proposed abatement 
measures to determine if the abatement is reasonable or if modifications are needed. 

As with the land use zoning strategy, the local agency's environmental planning 
depaitmcnt is the key agency in noise-mitigated development. The environmental department 
must develop noise impact criteria for various types of land uses, develop guidelines for 
acceptable abatement methods and design goals, and enforce the entire process. 

The administrative costs associated with maintaining suck a piogram within the planning 
department are minimal. Satisfying ihe guidelines for a new development is seen as simply 
another "check-off* item in the process of project approval. There arc start up costs for such a 
program, however associated with developing tkc program guidelines, establishing criteria, 
procedures, and the like. Maintaining in- house staff in the agency could be another cost (Herman 
and Bowlbv IWL 
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6.3 Case Studies 

Much of ihc materia) ii the case studies was developed from interviews with agency 
-j. iti. There is also extensive referencing to the study by Herman and Bowlby for Washington 
Slate DOT in 1 993 IHcrman and Bowlby 1 993). 

63.1 Arizona 

All hough there are no state requirements regard ing the consideration of noise in the local 
planning process. Arizona DOT is proactive in encouraging local efforts to address noise. 
ADOT's programs resulted from complaints of residents to local officials who in tirn contacted 
ADOT (Newton and Scofteld 2CXJ3 1, ADOT now provides informal ion to local officials to aid tn 
developing requirements for developers to address noise. 

As part of their effort, ADOT developed a publication I ii led Freeway Cawdhtaiitm 
Issues £ Strategies F<rt Transportation Phmnnil that it provides to local planning bodies I ADOT 
November 20031. The purpose of the documeit is to "give local govenmenis and developers a 
better undemanding of ADOT's roles and responsibilities as we plan, design, construct, and 
maintain our highway corridors" The document serves as a point of reference only and is not 
Intended to establish policy or process. 

The document includes a section of frequently asked questions (FAQ) relating primarily 
lo right-of-way and utility coordination and a section titled "Categories" thai includes aQ 
"environmental" subsection addressing noise mitigation, air quality and constriction activities. 
The subsection on noise mitigatioi provides a brief overview of the Stale's official noise policy 
and states, "Set-backs, buffer /.ones, manner in which properties are sub-divided should be 
considered by local governments (for example, front of house towards freeway and backyard will 
be more enjoyable to resident - house would acts as a buffer to freeway noises). (Drainage 
facilities or green-belt buffers adjacent to freeway R/W Iright of way])." The noise mitigation 
subsection also incorporates a list of recommendations and practices that include: 

• Recommendations for building permits: design of milti-story buildings: using double or 
triple pane glass, sound deadening materials in walls, etc; minimizing openings on multi- 
story buildings on freeway side. 

• Changing ihc standard lining of concrete pavemeni from transverse lo longitudinal timing as a 
slightly quieter pavement surface. 

• A study of A RFC overlay (nbberi/ed asphalt) as a future noise mitigation strategy. 

• Conducting research on atmospheric conditions and iheir relationship to noise propagation 

• Building ADOT sound barriers with consideration of future expansion (offset for future 
widening possibility and able to support height extension without reconstruction). 

Some of the cities that have such residential development requirements include Gilbert, Phoenix. 
Peoria. Glen Dale. Tcmpc and Sun City. The program in Peoria is discussed below, along with 
ihe program in MahcopaCounty. 

ADOT will provide technical assistance or guidance to local governments on noise 
related issues if requested and has also developed a 12-m)nuic noise video and brochure that 
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addresses noise fundamentals aid mitigation thai it provides to local governments* ADOT will 
also btild walk for developers as long as ibe developer funds the design and construction of the 
barrier. 

6.3*1*1 Mitrii opu County 

Mnch of the Maricopa Coiniy information presented below was obtained ibongh an 
interview with Mr. Kelly McMullen of the Maricopa County Dcpanmcnt of Transportation 
IMcMullci 2003]. 

Maricopa County consider traffic noise impacts as pan of its environmental studies 
during the planning phase for tew roadways. These roadways range in classification from local 
sireeis to major anchats. and moie recently* a freeway is being planned. The county nses a noise 
abatement policy based on FHWA guidelines and ADOT policy IMaricopa County 2001). In 
contrast to ADOT policy, however, a standard of 66 dB is used to define "approach" in the 
abatement criteria rather than 64 dB* The need, feasibility, and reasonableness of noise 
abatement measures for pre-existing noise receptor wilt be evaluated when: (11 rhioigh lanes are 
added to increase capacity, (2) the horizontal alignment is changed by 10 feel or more, or 43) a 
vertical alignment is altered by 3 feet or more. Maricopa County currently does noi have a Type 
II noise barrier program (adding noise barriers to existing roads with no other road improvement)* 

The County has constructed concrete block noise walls as a result of its environmental 
studies. These barricra have tended to be relatively low in heighi (7-10 feet) due to the geometry 
of the roadways relative lo receiver*. The County policy also allows for the acoustical insulation 
of both public and private buildings tnder circumstances where the traffic noise impacts arc 
seveie or other abatement measures are not feasible. Further, truck restrictions, speed 
restrictions, and highway alignment design are abatement strategics also considered by the 
County. 

It is ihe policy of Maricopa County to provide traffic noise abatement to existing 
residential areas when roadways facilities arc being constructed or upgraded. White the cointy 
has a definition of "existing" residential areas, this definition is not always easy to implement due 
to the fast- paced development that is occurring within I he County. 

Maricopa County has not developed zoning and planning guidelines to require developed 
lo abate traffic noise impacts for developments adjacent to existing county roadways. 

6.3 J. 2 Cily of Peoria 

Much of the information for the City of Peoria presented below was obtained though an 
interview with City Engineer Mr. David Moody | Moody 20031. 

The City of Peoria, due to its proximity lo Phoenix, has a number of transportation 
corridors thai pass through it. Traffic noise concerns led to a truck noise study, which was 
conducted in the late 1990s. Among other things, the study identified noise sensitive areas that 
were impacted by traffic noise. Asa result of the findings, a noise policy was established for the 
City. 
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Steps to Program Implementation 

While the program is oily a few years old ii las been well received. The Engineering 
Dcpanmcnt feels that it chose a simple but effective approach to ihe development of (he noise 
policy. Fin** they worked with Planning and Zoning to develop noise guidelines. Second, they 
decided id adojx ihe abatement criteria used by ADOT, which is based on (he FHWA Noise 
Abatement Criteria. 

Noise Impact Determination 

The FHWA Noise Abatement Criteria for variois land ises and approved noise models 
are tsed 10 determine both existing and future conditions. A proposed development for noise 
sensitive land use must be analyzed for noise impacts if the development is located adjacent to a 
freeway. 

Noise-Compatible Development Strategies 

Tie City of Peona does not consider noise sensitivity in its land use zoning decisions. If 
the noise analysis for a proposed development concludes that noise abatement is warranted, the 
developer is responsible for the cost. The City, however, assumes responsibility for noise 
impacts to existing residential areas. The City has constructed one noise wall and is planning a 
second. These projects are funded by the City's capital improvement fund; therefore, noise 
abatement projects must compete for funding with other proposed projects for improving the 
City's infrastructure. 

The City relics on the developers acoustical consultants to propose noise-compatible 
development strategies. Depending upon the topography and the type of development, strategies 
such as seilxicks. buffer /ones, open spaces and building shielding by unoccupied buildings have 
been used. The building requirements for storm water mnoff detention have led to the strategy of 
placing detention ponds between the traffic noise source and the proposed residential dwellings. 
These areas are landscaped to become common, open space areas that can be used by the 
residents. 

The City of Peoria requires thai noise barriers be "permanent." Wooden barricis arc not 
considered by the City to be permanent. Therefore, the typical noise wall is constructed of B- inch 
masonry block. The cells or cores in the block arc also filled withconcrete. 

Masonry walls have traditionally enclosed subdivisions as well as individual lots in the 
City. These standard walls, also known as privacy walls, are typically 6-8 feet in heighi and are 
not inspected by the City during constriction. Walts constructed higher than S feet arc 
considered structural walls and must be inspected for compliance with codes. Noise walls are 
typically higher than 8 feet; therefore, they are inspected during ihe construction process. 

6 J J California 

A Noise Element has been required as pan of local General Plans in California since 
1971 IRivasplata and McKcnztc 1993). The State Legislature adopted the California Noise 
Control Act of 1973, which defined the Stale's noise policy as the following: 
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• Excessive noise is a serious hazard to tic public health aid welfare. 

• Exposure to certain levels of noise can result in physiological* 
psychological, and economic damage. 

• There is a conditions and increasing bombardment of noise in the urban, 
suburban, and rural areas. 

• Government has not taken the steps necessary to provide for the control, 
alxuement. and prevention of unwanted and hazardous noise. 

• It is I he policy of I he State to provide an environment foralt Califoraians 
free from noise lhat jeopardizes their health or welfare. 

In 1976* the Department of Health Services Ixsned tfaise Ete/nent Guidelines followed 
shortly thereafter by a model noise ordinance. Assembly Bill 2038 revised the general plan 
statutes by making extensive changes lo ihe Noise Blctnent requirements. Generally, these 
revisions shortened ihe list of state- required issues and encouraged local governments to design 
their own approaches to noise control. The underlying purpose of the Noise Element, to timil 
community exposure to excessive sound levels, remains unchanged. 

Local governments mist "analyze and quantify" sound levels and the extent of noise 
exposure through actual measurement or the use of noise modeling. Sound level contours must 
be mapped and the conclusions of the element used as a basis for land use decision- making. 

The Noise Element should guide ihe location of new roads and transit facilities as well as 
land use since these future arterial roads and transit systems may become major sources of noise. 
Furthermore, the Noise Element must include a discussion of methods to implement noise 
policies and standards sufficient to comply with State sound insulation requirements. 

The 1998 version of the General Piatt Guideline* includes an appendix of guidelines on 
the preparation and content of the Noise Elemeni of the General Plan (Rivasplata and McKcn/ie 
1998 1. The following sections document several example programs thai have been established in 
several jurisdictions as a result of ihe requirements. 

eJJJChyofCarUbatl 

The noise-compatible planning program in Carlsbad became effective in 1990. The noise 
policy addresses both traffic and air noise sources. Much of the information for the City of 
Carlsbad presented below was obtained from the Carlsbad Planning Depart menial Administrative 
Policy No. 17 (Carlsbad I990|. 

Program Requirements 

The noise impact study must be conducted for all proposed residential developments of 
five or more dwelling inns that are located within specified distances from the major roadways in 
the City. For a major freeway this distance is 2,000 feet. 
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Noise Impact Determination 

The impact and abatement criterion aid standard Tor residcilial developments with areas 
of oitdoor activity Ls an A- weighted CNEL of 60 dB. (CNEL is the Community Noise 
Equivalent Level, a single number rcprcscniin» a 24-nour. energy-averaged. A-wcigntcd soind 
level. Before the averaging in its calculation. 5 dB is added to all levels bciwcen 7 p.m. and 10 
inn., and 10 dB is added to all levels between 10 p.m. and 7 a.m.) The outdoor living area is 
defined as the area located within five feet of the proposed property line at a height of six feel 
above the finished grade. The impact and abatement criterion and standard for residential 
development interior spaces is a CNEL of 45 dB. 

Noise-Compatible Development Strategics 

Developers are required to select appropriate strategics to reduce noise to the required 
levels. In rare cases where the developer has demonstrated to the satisfaction of the planning 
coin mission that abatement is not feasible tie development may be approved without abatement. 
In these instances, all purchasers of the impacted properly must be notified in writing prior to 
purchase, and by deed disclosure in writing, that the property they are purchasing is noise* 
impacted and docs not meet Carlsbad noise standards for residential properties. 

For cases where a proposed development is located in an area adjacent to a future 
transportation corridor prospective purchasers must be given notice that noise impacts may occtr 
in the future. 

6.3*2*2 City afFutterion 

The City of Fullerton was the fiist of the four cities that were the subjects of a series of 
USDOT case studies in the 1970s I US DOT I97<H The noise-compatible development program 
for Fullerton was fitther described in the Ntrise Mitigation Strategies report lo the Washington 
State DOT [Herman and Bowlby 1993 I Much of the information presented below was obtained 
though an interview with the City Chief Planner Mr. Joel Rosen (Rosen 2003). 



Steps to Program Implementation 



Legislation enacted at ihe state level was described as a first and critical step toward 
successful local noise-compatible development. At the local level, "flexibility" was cited as a key 
ingredient required for successful implementation of local noise-compatible development plans. 
This flexibility can be obtained by having many noise abatement strategies and approaches 
available for consideration on individual projects. In addition to ihe traditional noise mitigation 
strategies used by Fullerton, new strategies involving legal means were given as examples. 

In one case a development was proposed in the vicinity of an airport. The noise analysis 
indicated that there would be some noise impacts that were not mitigated. The City required 
navigation easements asa condition for allowing ihe development to proceed. These easements 
were legally recorded for each propeny. As a result . property owners were made aware of the 
potential for noise impacis. and through their agreement lo purchase ihe property waived their 
right to seek further noise mitigaiion. 

In another case a development was proposed near a freeway. In order lo comply fully 
with outdoor noise standards, a very high noise wall was required. A nign noise wall, however. 
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was obtrusive and limited sunlight to open areas, which was nodes! ruble* A noise watt with a 
more acceptable height was approved on (he condition of legal acceptance by ihe propcny 
owncis. Through ihis acceptance ihe propeity ownei% were balancing somewhat higher sotnd 
levels in exchange Tor ihe perceived benefits they received with (he lower wall. The legal means 
given in these (wo examples were chosen after other si ratcgicssuch as setbacks and buffer spaces 
were considered. 

Citywidc noise studies wen* also cited as a critical step to program implementation. 
These studies arc expensive, but they provide ihe required baseline for noise-compatible planning 
on ihe local level. 

The local agency must have access to adequate acoustical expertise. The City of 
Fullcrton relies on acoustical consultants. These consultants may be retained by the City or hired 
by dcvelopeis 10 perform noise analyses for new developments. During the history of Fullciton's 
noise-compatible planning program there were times when acoustical expertise was readily 
available at the couniy level. This sharing of acoustical expeitise can be a good approach for 
local agencies within a region. 

Noise Impact Determination 

FuJIcnon has chosen 10 use the A- weighted CSEL with a standard of 60 dB instead of the 
65 dB value that is used by most other local agencies in southern California The 65 dB was 
typically adopted by most of the other local agencies since the cointy used a CNEL of 65 dB. 
Their is. however an "escape clause" in ihe Fullcrton guidelines. If ii is not feasible for a 
development lo reach the CNEL of 60 dB. then up to 65 dB is permissible. Under no 
circumstances can ihe predicted levels be above 65 dB. 

The State requires a maximum interior A-weighted sound level of -15 dB for multiple 
family dwellings. There is no Slate requirement for single-family dwellings. Fnltenon and many 
other local agencies in southern California, have adopted the 45 dB maximum level for single- 
family dwelling interiors as well 

The standard applies to "useable outdoor living space." This definition is significant 
because some outdoor areas within the propeny arc not considered useable. The from yanj is 
considered one of these areas, and side yards also are generally not considered useable outdoor 
living arras. These n on -useable arras may be above the maximum allowable standanls referred 
lo above, but ifabackyanj living area meeisthe requirements, the giidctincs are satisfied. 

Because of this interpretation, it is possible that the orientation of a house on a lot may 
mean that the interior levels become critical in terms of the guidelines. Thai is, the interior levels 
might exceed ihe maximum allowable even though the outdoor useable space might be 
acceptable. Mos consultants consider that an outdoor level of 60 dB will produce an indoor level 
of 45 dB with standard construction. Therefore, an outdoor level higher than 60 dB reqtires 
special construction techniques to maintain the required indoor level (Herman and Bowlby 19931. 

Program Enforcement 

On-site inspections of new developments are conducted to ensure that all plans for noise 
mitigation are implemented. Their loir, building orientation, elevations, noise walls and other 
components are checked for compliance. 
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Noise-Compatible Development Strategics 

Vullenon docs not attempt to zone areas along freeways for industrial and commercial 
use on the basis of noise compatibility since such practices promote strip development. 

Fullcrton has a specification I hat att apanmeits and condominiums lave an outdoor paxio 
or deck. This requirement presents a problem for developers, particularly where second-floor 
units arc proposed. Generally, decks must face away from the traffic source. Second-story inns 
might involve non-standard construction to achieve acceptable interior levels while first-story 
units may achieve acceptable interior levels with standard construction. For example, a noise 
wall built to shield the outdoor living area would shield the first floor but not the second floor 
(Herman and Bowlby 19931. 

I-'ullcnon uses site layout strategies including setbacks, buffer /ones, and open spaces. 
Building orientation strategies such as shielding of common ground areas or other buildings by 
unoccupied structures within the development are also used. The layout of rooms within a 
dwelling unit is generally not considered. 

Challenges to the Effective Program Operation 

Although compliance with the standards has been satisfactory, there have been a few 
times when the commission has not defended the guidelines against developers. Additionally, 
sound measurements have not been made in residential developments to verify that the standards 
are being met [Herman and Bowlby 19931. 

The policies and guidelines used by the City of Fullcrton are working well for them, and 
there are no plans to change them; however, a few problems have occurred overtime. For 
example, residents within a few subdivisions have sought to change the noise barriers common to 
the subdivision propcities. For example, the removal of clear Lexan barriers and the replacement 
with wood barricis was proposed, but ihe wood barrieis did not meet ihe City's acoustical 
specifications. Fun her. not all residents could agree on the proposed change. 

Problems can also arise in the acoustical modeling phase of noise analyses for proposed 
developments. The assumptions from consultant to consultant arc not always consistent. Funher. 
some consultants use more sophisticated noise models than others do. The differences become 
impoitant where there is a significant variation in topography. Models that account for this 
variation in the noise analysis are preferred, but they are not always utilized. 

Over the ycais there have been cases when developers, through political action, obtained 
waivci% lo stipulations within the noise compatibility guidelines. These cases have been the 
exception and not the rule in thcCiiy of Fullcrton. 

Benefits 

The program assessment in 1992 was as follows: 

Prior to the development of noise standards in Fullenon. the planning deixinment 
received a lot of complaints from residents concerning traffic noise. Since this 
program has been in effect, they receive essentially no complaints from those 
residents living in developments constructed alter the guidelines were in place. 



Bowlby & Associates* Inc. Page 58 

Traffic Noise In Montana- Final Report July 2004 

However, they still receive com plaints from previous developments where noise 
remains a problem 

Tkc admini&rative costs for the program are "minimal." Noise is jia one 
clement oi" the maty considerations in (be pluming process, so it requires little 
additional tine. Developers are familiar witk tke guidelines and consultants arc 
experienced in carrying oui ihe requirements, wkich facilitates tke process. 
IHerman and Bowlby 19931. 

A check on tke program in 2003 revealed thai tke no)se*compatible plaming program for 
the City of FuUcnon has mostly remained unckanged. Their has been a refinement in ihe noise 
contours for tke local minicipal airport. Also, some new uses of legal means to address noise 
impacts for new developments have been added. 

63*2*3 City of Cerritos 

Tke City of Cerritos was the second of the four cities that were tke subjects of a series of 
USDOT case studies in the 1970s IUSDOT I979|. The noise-compatible development program 
for Cerritos was further described in Ntrixe Miii^aium Strategic! IHcnnan and Bowlby 19931. 
Much of the information for tke Ciiy of Ccrriios presented below was obtained tkoigk an 
interview with Mr. Ali Soliman. Acting Director of Community Development ISoliman 2003]. 

Steps to Program Implementation 

A statewide plan that includes noise as one of its elements was cited as a critical 
component to the success of local plaining guidelines such as those it Cerritos. As another 
critical step, sound level contoura should be developed at the beginning of any new plan for land 
areas within 1 .000- 1 500 feet of traffic noise soirees. 

Noise Impact Deter nil nation 

Cerritos has a noise ordinance thai requires ai A- weighted CNEL of 55 dB in the area of 
oitdoor living and 60 dB at the property line closer to the freeway. Interior levels in residences 
are not to exceed the maximum CNEL of -15 dB. industrial levels at the propeny liie are not (o 
excccdaCNELof 70dB [Herman and Bowlby 1993 1. 

Noise-Compatible Development Strategies 

Cerritos originally considered rezoning the land adjacent to freeways lor commercial use. 
Tkis was impractical, kowevcr. because there was not enough demand for commercial use to 
occupy ihe vacant land adjacent to tke large number of freeway miles in ihe City. Additionally, 
the City did not warn ihe commercial sirip-iype development that might result. Therefore, tke 
City reached a conclusion that residential development must occur adjacent to freeways IHerman 
and Bowlby IW3|. 

Several sratcgies are used lo promote noise-compatible development. The iiiM strategy, 
referred to as a buffer area, consitfs of a landscaped berm and noise wall combination. Tke 
second strategy involves treatments to the residential buildings. These treatments may include 
windows and drywall with improved acoustical propcities. air conditioning and filtering 
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equipment lo allow windows to be closed at all times, as well as actions to limit noise propagation 
through d rails aid vents. Finber. all new residential developments subsequent to the programs 
inception were required to have single story houses in ihe first row of buildings adjacent to 
roadways 10 reduce the required height of ihe berm and wall combination. 

Along with the establishment of noise-compatible development plans, the City of Cerritos 
also decided that a retrofit program was needed for existing properties impacted by traffic noise. 
The retrofit plan was funded through the redevelopment agency. The expenditure of these funds 
was justified to avoid the likely deterioration of the City due to noise impacts from the 
transportation facilities. A total of 25,000 linear feet of "buffer areas" wcic constructed for over 
five miles of freeway at a cost ranging from S200 toS325 per foot. 

Tke retrofit "buffer area" included a combination earth berm and masonry wall with a 
total height that averaged 22-24 feet. This height was specified so that the top of the wall would 
be about 3-4 feet above the top of second-story windows of the houses, which were built priorto 
the planning requirement for single story houses. Earth bcrms were constructed with a 2-to-l 
slope. Masonry wall heights typically tanged from 6 to 9 feet. Climbing plants covered the 
walk to eliminate the problem of graffiti. 

For the case of state-owned roadways, the right-of-way is extended towarcl the 
subdivision to within one foot of the noise wall. Therefore. Caltrans does not own or maintain 
the noise wall. An agreement is in place between Caltrans and the City so that the City has access 
to the wall. Abo. arrangements were made with Caltrans to allow encroachment of the buffer 
/one on state right-of-way. Further, the City enters into an agreement, which is rccoidcd with the 
property deed, with each property owner requiring the property owner to maintain the berm on 
the property owner's side of the wall. This maintenance includes irrigation of the vegetation 
growing on the berm. The irrigation system is connected to the rest of the system used for the 
homeowner's lawn and landscaping. The property owner's responsibility to maintain their buffer 
area is enforced through the code enforcement office of the City. Pine trees and creeping figs ate 
planted along with other vegetation to hide the wall as the trees mature. These plantings are made 
on both sides of the wall. 

"Cypress Lylandie" trees were planted on six-foot centers to help control highway dust. 
These trees grow to heights of 30-40 feet and lend to have roots that grow straight down and. 
therefore, do not interfere with foundations (Herman and Bowlby 19931. Acoustical windows 
were also installed in the houses as well as air conditioning and electrostatic filters to remove 
road dust. Chaicoal filters weic used to absorb pollutants from the air 

Residents have attested to the benefit of these lives. They tend to filter the air. which 
contains black dust from the abrasive action of the pavement on vehicle tires. Therefore, the 
presence of this dust in their homes is greatly reduced. 

The City has conducted measurements to evaluate noise mitigation measures. Houses 
that were measured priorio mitigation typically had indoor levels of 48-53 dB. After mitigation, 
interior sound levels were well below 45 dBA [Herman and Bowlby 1993|. 

The berm and wall combination is the dominant barrier system used in Cerritos. This 
system offers an advantage in addition to the aesthetics. The slope of the berm protects the noise 
wall on top of the berm. as well as residential dwellings, from vehicles that may veer off of the 
highway. All the noise walls are constructed of concrete block, either rough-faced or slump- 
block styles, or stucco walls supported with concrete pilasters. 
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Ccrritos has also restricted I nicks as another siraicgy for noise-compatible plaining, as 
described in the 1993 study: 

The City coitinncs to designate certain routes as truck routes. One example was 
a new industrial area thai was located adjacent to ai existing residential area. As 
a buffer* the City constructed a divided sired between the industrial and 
residential areas. Fun her. a large setback was required for any buildings in the 
industrial area. Only automobile traffic was allowed id enter the industrial area 
from ibis divided street. An access mad for tnck tiaffic was placed ai the back 
of the industrial area to allow tricks to have access id the buildings without 
driving on the residential street, {Herman and Bowl by 1993 J. 

Challenges to Effective Program Operation 

Ccrritos has a very detailed program of guidelines, planning interaction with d eve lope is. 
and construction inspection. This detailed program was cited as a critical component to effective 
program operation. As a fun her benefit of a weU-spccificd and detailed program, the planting 
department docs not feel that it has been over-ruled by political actions to suppon the requests for 
waive ih by devclopcts. 

Caltrans had entered into an agreement with Ccrritos. as well as other local agencies, to 
compensate them for locally funded noise abatement. Under this agreement Caltrans was to 
reimburse the City if the City had funded noise abatement priortothc decision by Caltrans to add 
lanes to increase capacity. Whei this situatioi arose ii Ccrritos. however. Caltrans would only 
contribute $670,000 towards the $16 million cost for the abatement constructed by Ccrritos. 

Potential Program Improvements 

The program could be improved by requiring larger lots for single-family dwelling units 
located adjacent lo roadways. 

Benefits 

The program assessment ii 1992 was: 

The success of the program is judged in pan by the propeny values that have 
been maintained for houses adjacent to freeways. In many cases, the mouses sell 
for more than the other houses in the subdivision because noise is not ai issue 
and the additional buffer zone landscaping is appealing. The millgaiion efforts 
have essentially eliminated the noise problem for residences. (Herman and 
Bowlby 19931 

A program update aid assessment in 2003 follows: 

The Ccrritos planning guidelines for noise-compatible development have been contiiued 
since its inception in the 1970s. The noise-compatible development policies apply not only to 
residential subdivisions adjacent to freeways, but also to subdivisions ad jaceit loanerials. 

A creative development plan was described for a more recent problem area near the 
intersection of two freeways. A developer proposed a residential subdivisioi in this area where 
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traffic sound levels wen: high* At the sane lime (he City of Cerriios was looking fora location to 
develop a new water reservoir The Tina) design placed (be reservoir at an elevation (hat crca(cd 
an earth bcrm of appropriate height to allow ike construction of a standard height noise wall. The 
com bloat Ion earth and wall barrier to traffic noise, as well as the buffer created by (he presence of 
the reservoir pn>vided a quiet park environment for the subdivision thai was built on (he far side 
of I be reservoir from ihe freeway. 

AJJ propeny (hai borders on freeways wiibin the city limits has been developed. Cerriios 
is virtually free of traffic noise impacts. There is strong demand for residential properties 
adjacent to transportation noise sources, and property values have continued to increase, 

63.2.4 Citjmf It-rim* 

The City of Irvine was the third of ihe four cilies that were (he subjects of a series of 
US DOT case studies in (he 1970s IUSDOT 197H Irvine's Noise Element, developed as pan of 
its General Ptan in the 1970s, addresses traffic. rail, and aviation noise sources. Aircraft flyovers 
from three nearby airports were a major source of noise in Irvine until the Marine Corps air bases 
in both Tustin and El Tom were closed in 1999. The Tisiin base was a major source of noise 
from helicopters while ihe El Tom base was a major source of jet ainrrafi noise. A 
redevelopment plan is now in place for Tustin that will include residential, golf courses, parks, 
and industry (Herman and Bowlby 1993 J, 

Much of the information for the City of Irvine presented below was obtained though an 
interview' with Ms. Jennifer Winn. Senior Planner in Community Development I Winn 2003). 

Program Requirements 

Noise measurements were made and noise contour lines were produced from the 
measurement data for (he entire ciiy in the early 1980s. The noise contour lines were 
subsequently convened (o policy lines, within contour lines at the highest levels, no 
development is permitted. For example, these locations would be very close lo airpons. As the 
sound level decreases by each coniour line, various types of development become ojxions for 
consideration. Developers must conduct a noise study for proposed developments. This study, 
which is carried out by acoustical consultants, must consider predicted sound levels based upon 
projected traffic growth for the design year. If noise impacts are predicted the developer must 
propose abaicment (o achieve the standards listed in (he Noise Element. Challenges lo Program 
Implementation. 

The development community or landowners did not welcome the initiation of a noise- 
comjxuible development plan in general, and especially where some development had already 
occurred. Landowners with piopeny near sources of noise, in particular, were concerned that 
such action may decrease the value of their land. 

Noise Impact Determination 

The Planning Department will only consider proposed developments that are consistent 
with the land use recommendations. Noise impacts, however, arc often predicted even when the 
proposed development is consistent with the planned land use. In this case, the developer must 
include noise abatement in the development plans to reach the required standards. Sound levels 
in outdoor living spaces must not be cqualtoor grcaicrthan 65 dB CNEL. The requirements for 
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residential Interior sound levels arc 45 dB CNEL with (be windows closed (55 dB windows 
open). 

Noise-Compatible Development Strategies 

The City's Land Use Element determines the types of development that would be 
considered for different pans of the city. The established soind level contours arc considered 
during ihe land use plaining phase. Though a variety of common noise-compatible development 
strategics may be used J he most common strategies arc noise walls and building insulation. 



Challenges to Effective Program Operat 



ion 

As traffic volumes aid speeds have incicased through the years, the City is receiving 
more complaints from residents. These complaints lend to come from residents living in the older 
areas of the City where the existing developer- built noise barriers are no longer adequate. While 
most of the barriers were made of concrete and are structurally stable, many either contain gaps 
or are not high enough to reduce sound levels by an acceptable amount undercurrent conditions. 
This situation underscores the imponance of constructing quality barriers with stfficieol 
acoustical design properties to ensure that sound level standards are maintained fori he long-term. 

In a number of cases Caltrans has added lanes to exiting freeways within the City of 
Irvine. The environmental documents indicated that Increased abatement would not be warranted 
forthese cases. The City of Irvine has been receiving complaints from residents living nearthese 
freeways, however. Most of these complaints come from residents living adjacent to noise 
turners built in the late 1960s along the south side of 1-405. 

Apan from the two examples given above there have not been significant problems with 
the operation of the program in the City of Irvine. This positive report is due in large measure to 
the highest standards of operation by the Irvine Company. As the City's largest developer it 
maintains strict controls on urban design and environmental issues for all builders associated with 
its developments. 

Program Personnel 

The environmental planning section in the City of Irvine was discontinued. This action 
was taken to be consistent with the idea that planners should be generalists. Therefore, each 
planner must have the background lo perform the noise-related tasks as well as the other 
environmental work required for the planning function. While the planners do tot consider 
themselves acoustical expens. they do have the experience to Judge whether a noise report written 
by consultants is adequate. Many of the planners in the City of Irvine are members of the 
American Institute of Certified Planners and are involved in continuing education programs. 

Other Program Features 

Churches and child-care centers are examples of discretionary cases that need a 
conditional use permit under Irvine planning regulations. The noise guidelines are a factor in 
consideration of these laud uses. 
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Benefits 

The planting process to con ply with i he require moils of che Noise Element is one step 
oui of maty reqiircd for ihe development process. Therefore, the com (o administer (he noise 
compatibility program is mitor for che City. Farther, developers must pay fees, which offset the 
planning costs. As a result of Irvine's noise-compatible development program, ihe City's 
residential areas, wit few exceptions, are not impacted by transportation noise. 

6.3*2*5 Orange County 

The Noise Element of ihe OratgeCoutty General Plan became effective in 1975 , prior to 
the ent of rapid development and the resulting incorporation of County land into city 
jurisdictions* The Noise Elemett addresses traffic, rail, and air noise sources. Envirotmenta) 
planning in Orange County is guided by its toiscatd land use compatibility manual in addition to 
its Noise Element lOiange County 199.1]. The manual, which is intended to help developers and 
oikcrs to prepare accurate noise reports, was first published in 1984 followed by revisions it 1987 
and 1993. 

Much of the Orange County information presented below was obtained though interviews 
with Mr. Ben Chin and Mr. Doug Friedman of the Planting and Development Services 
Department |Ctiu and Friedman 2003 1. 

Program Authority 

Noise-compatible development planning is mandated by the Legislature of the State of 
California by the Noise Elemett in the General Plan. Also, the California Environ mental Quality 
Act (CEQA) fostered the formation of the Acoustics Section in Orange County. 

Challenges to Program Implementation 

Competent acoustical consultants must be available for noise-compatible development; 
however, acoustical engineering or consulting is not a licensed discipline in the State of 
California. At the stait of the program the County feared a sudden appearance of charlatan 
consultants in ihe wake of the new requirements for acoustical analysis and repotting. Therefore, 
prospective consultants arc required to undergo review before being certified and added to che 
approved list of acoustical consultants who arc authorized to prepare and submit acoustical 
reports for Orange County. 

Program Requirements 

The proponents of a development must submit planning proposals to the Coutty planting 
group. The plans are thet sent to the environmental group for review under the CEQA review 
requirements. Depending on the nature of the proposal, cither an Environmental Assessment 
IE A) or an Envirotmenta) Impact Report (EIR) must be prepared. Generally, aty developments 
proposed for more that forty homes require the EtR. This report stipulates the conditions for 
plan approval. These conditions then become a requirement for plan approval. 

Tie County maintains an arterial master plan that describes the locations of future 
arte rials, as well as plans for improvements and capacity increases. The proposed development 
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must be considered in Jight of this niastcr plan. The developer is reqiired 10 abate sound levels 
based 01 future traffic volumes anticipated in (he natter plai. and the County is required 10 find 
any atatcment ncasurcs needed for future projects thai are not included iu ihe natter plan at tie 
time that plans are approved foribe proposed development. 

Tfce con inanity of Rancho Santa Margarita was approved as a planned community. The 
noise impacts were considered in light of the County's ancria) matter plan. A future freeway was 
planned for construction through the proposed community. Asa result of the noise analysis, the 
developer was required to provide noise walls, acousiica) windows and additional insulation for 
houses located adjacent to ihe proposed freeway. 

Noise Impact Determination 

Orange County uses the A-wcightcd CNEL as its noise descriptor and all outdoor living 
areas in new developments must comply with a CNEL of 65 dB or less (for alt noise soirees 
combined). Additionally, interior spaces nusi meet a CNEL of 45 dB or less. An outdoor CNEL 
greater than 75 dB is considered "normally unacceptable" and no building permit would be 
issued. CNELs between 65 to 75 dB are considered -conditionally acceptable" and mitigation is 
required to reduce the levels to 65 dB I Herman and Bowlby 1 993 1. 

Noise-Compatible Development Strategies 

Orange County uses both laud use zoning and proponent mitigated development 
strategies for uoisc-compaiible development planning. The land use zoning strategy is used very 
little, however to produce noise-compatible development along freeways. Planners prefer to 
avoid strip" development of commercial property. Further there is more land available for 
development along freeways than can be used by commercial laud uses. 

Early in the progiam Oraigc County developed sound level contour tines for major noise 
sources such as freeways, railroads, and airpons. Subsequently, the decision was made toconven 
these sound level contour lines to policy tines. The policy lines dictated where noise sensitive 
land uses could be developed. This action was cited as an important contribution to the overall 
success of the program in Orange County: "As a result, there is not an annual fluctuation (i.e.. 
update) of these lines nor is there constant litigation to challenge the tines. The overall effect is to 
remove the debate and exceptions regarding land use plans." (Herman and Bowlby 1993 1 

The most common strategy to create noise-compatible development near freeways or 
higher speed artcrials has been the use of noise walls or berm-watt combinations along with 
building insulation. These strategies are chosen by developers rather than site layout and building 
orientation strategies to maximize the number of residences in the development. Further. 
California energy conservation taws maidate biildiig insulation, in terms of items such as high 
R-factor wall insulation and double-glass windows. 

There is little residential building near freeways at this stage in the County's 
development. Since most of the new subdivision proposals are for locations near local streets or 
connectors, developers can avoid constructing sound walls. A typical strategy is to place the first 
tow of houses far enough from the centertine of the local streets to obtain an acceptable sound 
level in areas of outdoor activity. For example, the CNEL may be approximately 57 dB at 
distances of approximate!) 100 feet from the typical roadway centerline. To ensure that the 
interior sound levels are within the allowable limits the developcis will include "mechanical 
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ventilation" :is pact of the plan. To implement the plan, air conditioning equipment will be 
installed in the residence. Therefore, windows can remain closed to provide acceptable interior 
sound levels. 

Program Costs 

The noise-compatiblc-planning program is not financially self-sustaining in Orange 
County* becaise 10 separate fees are charged to cover the costs of plan reviews and inspections. 
Suppon for the program comes from the genera) building fund. 

Program Personnel 

Significant staff downsizing has occurred in rcceit years due to the unavailability of 
finding. Through attritioB. the former high level of acoustical expertise is no longer available in 
the dcpaitmcm. This deteriorating condition bus occurred since the early 1990s, Further, the 
pool of consultants (currently 23) available to developers has decreased ii size. Asa result, there 
has been a decrease in compel it ioi amoig consultants. 

Program Enforcement 

Noise walks are treated as an exception to the building code in Orange County. Ji 
general, a building permit is not required for screens and fences, etc. The building code was 
modified to require a permit to construct noise walls. As a result . noise walls are inspected for 
compliance with the specifications. 



Challenges to Effective Program Operation 



A significant challenge to effective program operation occurs when local government 
officials use administrative power to permit proposed developments in violation of the guidelines. 
Therefore, every effon should be made to develop regulations and guidelines that cannot be 
easily bypassed through political action. 

Through the years Orange County has seen more and more of the developer-paid noise 
analysis and reponing concentrated in the work of a few consultants. While these consultants 
were developing larger and larger databases from noise studies in the area, as well as more and 
more sophisticated techniques of modeling and viewing data, the acoustical expertise of agency 
personnel was deteriorating. This deterioration resulted from natural attrition, the inability of the 
County government to attract acoustical experts due to the mismatch between government 
salaries and consultant salaries, and the limited funding available for the program. Orange 
County personnel feel that consultants have taken advantage of this mismatch in expertise 
between the government sector and the private sector. As a result, planning personnel are not 
equipped to thoroughly evaluate the acoustical reports and plans. Therefore, Orange County 
personnel are concerned that it is possible for approval to be given to deficient plans. 

Since some acoustical consultants have developed their own noise models, it has been 
difficult for planning personnel to check the results. The model available to planners is the 
HHWA Highway Traffic Noise Prediction Model based on the FHWA-RD-77-108 report IFHWA 
1977], which was modified to report levels with the CNEL descriptor. Further, small changes by 
consultants to model input data can affect the output results. For example, if the receiver ls 
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located at a lower elevation ii the node I compared to the as-built condition, lower sound levels 
will be predicted. There have been cases in which planning personnel have been able id field- 
check elevations aid compare them id acoustical planning information. When discrepancies were 
noted, developers often resorted to political power id gain waivers for the discrepancies. !■ 
summary, the acoustical reports are often well prepared, thorough, and acoustically accurate, yet 
these plans are not always implemented. 

The process of land development in Southern California has also caused some additional 
complications. Usually, ihc tand developer has large holdings of land. The developer will 
perform rough grading and constrict major components of the infrastructure: however, builders, 
who do the final grading and establish building size, orientation, and so forth, cany out the actual 
residential constriction. The acoustical plan for the original developers' land area may have beet 
carried out. Subsequently, new acoustical plans must be developed as builders purchase a few 
acres and construct houses, since these builders often alter the grade. 

The quality of developer-built noise walls has not been a problem. Masonry walls are 
typically constricted. These walls meet the mass density requirements for noise reduction. 
Further, walls made of other materials do not provide the quality appearance of masonry walls. 
Therefore, developers would be reluctant to use other materials. Due to other subdivision 
regulations, walls cannot be more than five or six feet in height. Therefore, berm-wall 
combinations are used to attain the heights required for noise abatement. Asa notable exception 
to masonry walls, a combination Ptexiglas and masonry watt system is often used for residences 
with ocean from views. 

Benefits 

The benefit of acceptable sound levels to the health and welfare of citizens was the basis 
for the mandated requirements for the Noise Element in the California General Plan, The 
attainment of acceptable sound levels in Orange County is not directly measured and quantified 
as part of the program, however, residents who live in areas developed under the noise- 
compatible planning guidelines voice relatively few complaints. In cases where complaints have 
been raised, investigations usually uncover noise-planning omissions on the part of developers. 

63>2>6 San Diego Courtly 

The San Diego Couniy noise program addresses traffic, rail and air noise sources. As a 
local agency in the State of California, the authority for San Diego County's noise program comes 
from the California State General Plan. The noise-compatible development program for San 
Diego County was one of the local agency plans reviewed in Noise Miii&ai'um Strategic* 
I Herman and Bowlby 1993 |. Much of the San Diego County information presented below was 
obtained though an interview with Mr. John Bennett of the Planning and Land Use Department 
IBennett 20031, 

Program Documents 

The primary document is a 61-page Noise Element, which is included in the San Diego 
Couniy General Plan. The Noise Element was established in 1975, and a revision was made in 
1980. The sated objectives of the Noise Element are: 
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I stablKh a coordinated set of policies and noise standards for the reduction of 
irritating and harmful ct'lais of noise to pcopJc within ibe Cointy of San Diego 
through cffcciivc planning, and. if necessary, rcgulaiion. 

Procccr and enhance the County's acoustical envimnmeni by simultaneously 
controlling noise at its source, along lis transmission path, and al tic site of the 
ultimate receiver. First priority shall be given 10 residential areas to assure an 
environment free from excessive or damaging noise. Control of noise at its 
so u iv e shall be given priority over changes to residential structures or 
neighborhoods where practical. ISan Diego Cointy 19TO). 

The fiisi policy in the plan is to establish and support a coordinated program to protcci 
and improve the acoustical envimnmeni of the County/' Nile action programs are given ii 
suppon of this policy. The second policy addresses this noise control at the source and includes 
eight action programs. The thin) policy addresses control of noise along «s transmission paih and 
contains six action programs. 

The Noise Element also references other relevant codes and regulations from other 
departments such as Motor Vehicles and Health and Safety. In addition, tables arc provided thai 
give the sound alternation properties of various soundproofing technologies and const net ion 
methods. Finhcr. an extensive listing of research findings on the effects of noise, as well as a 
glossary of acoustical renns. is provided. 

Noise Impact Determination 

The County of San Diego has iwo policies in its Noise Element to address control of 
noise at the receiver. The liiM of these policies emphasizes the standards and acoustical 
properties of building design. The second of these policies addrvsscs outdoor sound levels al 
receiver locations. The policy states. 

Development should be planned and constricted so that noise sensirive areas are 
not subjected to noise in excess of an A- weighted CNEL of 55 dB. 

Whenever it appears that a new development will result in any (existing or 
future j noise sensirive area being subjected to a CNEL of 60 or more decibels, an 
acoustical study should be required. [San Diego County 1990) 

If (he acoustical study shows that sound levels at any noise sensitive area will exceed a CNEL of 
60 dB, r he development should not be approved unless the following findings are made: 

Modifications to the development have been or will be made which reduce the 
exterior sound level below CNEL equal lo 60 decibels; or 

If with current noise abatement technology it is infeasible to reduce cxicrior 
CNEL to 60 decibels, then modifications to the development have been or will be 
made which reduce the interior noise below CNEL equal to -15 decibels. 
Particular attention shall be given to noise sensitive interior spaces such as 
bedrooms. [San Diego County 199()|. 
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It older Tor approval (o be given for ihc second alternative, adequate social and economic 
justification mutt be provided. No development is to be approved where sotnd levels arc 
predicted to exceed aCNELof 75 dB. 

The County has developed noise contours based upon extensive measurements to 
describe sound levels adjacent to major transportation corridors. The contours were developed 
for over 180 miles of highways and 120 miles of railroad track* These contours become the basts 
for land isc decisions. For example, residential development is prohibited in the contouis that 
exceed the stated limits regardless of the developer proposed techiiqics to mitigate noise 
impacts. The Noise Element also provides ambient soind level limits for each land use zone 
designation. 

Noise-Compatible Development Strategies 

Approved residential developments in the County of San Diego have made use of a full 
range of strategies sich as setbacks, open spaces, building orientation, noise walls, bems. and 
acoustical insulation of houses. The County has, funded construction of a number of noise 
barriers where warranted due to capacity increases and other improvements on roadways. Also, 
the Cotnty has used the strategy of designating ccnain roadways as truck roitcsto reduce soind 
levels elsewhere in noise sensitive areas. 

Other Program Features 

San Diego Cotnty has maintained a policy to assess developers for off-site impacts. For 
example, a large proposed development could generate enough traffic to impact adjacent existing 
residential areas. If this impact were to occur, the developer would be required to contribute 
finds toward the noise abatement costs for the other areas. 

6.3,2 J CtfArAw ' Perspective 

From the perspective of Catalans noise staff, the local programs have had some success. 
Caltrans staff woi Id tike to see "more teeth" in the legislation, however. There are several issues 
that hinder the effectiveness of the programs, iirsi. developers can request exceptions or 
variances from the noise reqiircments. Second, developer-constructed noise barriers are often 
sutatandard and do not stand the lest of time. Finally, Cahrans does not formally or routinely 
review the local noise studies so there is no guarantee that impacts are adequately addressed 
|Hcndriksctal2003|. 

6 JJ Colorado 

Colorado docs tot have any formal policy for encoiraging noise and land use 
com jxitib) lity planning at the present lime: however, CDOT is currently conducting scoping 
meetings and stressing this issue to local officials. Mr. Robert Mere of CDOT totes that several 
new developments in and aroind the Denver area have built some very nice bcrms, walls and 
combination barriers for their developments, but CDOT is not aware of any particular locales that 
have a policy at this time IMcro 20031- 
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6J J Illinois 

Illinois DOT notes that land use compatibility is a continuing problem ibat its Type It 
noise program currently addresses. Illinois DOT'S Type II program is a 50/30 cost-sharing 
program for noise abatement retrofitting of fully access-controlled state highways in urban areas. 
If a local unit of government conducts a noise study aid documents it has an abatable noise 
problem in accordance with the guidelines and criteria. Illinois DOT provides 5(M- of the 
finding. Pan of the deal is that the locals mis provide a land use ordinance that guarantees thai 
any future land development adjacent to any portion ofthai stale highway within thcircity/villagc 
will be noise-compatible to avoid the need for government funded noise Ixirricis in the future. 

This policy is pretty much the extent of Illinois DOT'S involvement todate with land use 
compatibility. Illinois DOT Central Office personnel are going to be getting local ageicies more 
involved in this type of planning, so that they wilt have fewer residential areas right next to major 
intetMatcs in the fituie. This may be ii the form of some type of workshop class IRogeis 20031. 

Illinois DOT staff note that some local municipalities factor laid use plaining into their 
zoning desigis tin regards to noise), but most do not. There are still cases where the developers 
are building single-family residences right ip to the state right-of-way tine near major roadways, 
and then ditect residents to Illinois DOT when they complain about the traffic noise. This 
process is very frustrating, not oily for Illinois DOT, but also for the homeowner. Often times. 
Illinois DOT staff hear stories that "someone" (usually the developer) promised the residents that 
the "Highway Depanmeit" was going to install noise abatement for them. Then Illinois DOT is 
blamed when the homeowner is told this is not the case, bit by then the developer cot Id be out of 
the put ■ iv. 

Illinois DOT recently, though, had a groip of communities band together regarding a 
specific route in northeastern Illinois (US 41). Large uumbctsof tractor-trailers use this route as 
an alternate to I menu ate 94 (Toll way) in noithero Illinois to avoid the tolls. The many trucks 
constantly ising jakc brakes to stop at the various traffic signals along this route were disturbing 
the local residents at all hours of the day and night. So, in conjunction with the Depanment 
posting "no air brnking signs" and getting local and state police to patrol more frequently and 
enforce the signs, the residents have affected a general change in the A-wcightcd sound levels 
within their communities [Rogcis 2003 1. 

63.5 Iowa 

Iowa DOT has no active campaigns for encouraging loisc-compatibte development 
IRidnour 2003). While Iowa DOT does hear of complaints from residents in some developments 
built along highways, there is much new and marketable development adjacent to Iowa DOT'S 
highway network from which they hear no complaints. As a result. Iowa DOT staff question 
whether transportation agencies should be involved with development effons adjacent to the 
existing system unless DOT involvement is requested. 

6 .3,6 Maryland 

The State of Maryland has a statute in Us environmental regulations concerning noise. 
This statute established the Environmental Noise Advisory Council, which is made up of 
representatives from the Legislature, academia. the Acoustical Society of America, the medical 
field, and the piblic. The Interagency Noise Control Committee meets with and supports the 
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Council regaining technical matters. A representative from the Maryland State Highway 
Administration (SHA) serves on the Committee along with other state agency representatives. 
The Environmental Noise Advisory Coutcil is charged with the responsibility or reviewing noise 
ordinances and guidelines within ihc State of Maryland. This review is limited to ordinances and 
guidelines that address community noise from stationary industrial, commercial, and residential 
sources* Also, individual vehicle violations dnc to faulty niilileis. and the like, are addressed. 
The Council docs not consider guidelines that may exist to address transport at ion noise. 

At one point the Environmental Noise Advisory Council considered adding slalementsto 
noise ordinances that woild encourage local agencies to consider noise in the approval of tew 
development plans. This action was strongly opposed by the Maryland Municipal League and the 
Maryland Association of Counties. They saw this act Ion as essentially an unfunded mandate, and 
they realized that local governments did not have the expertise required to meet the technical 
demands of addressing noise issues. 

Overall, tkcre is no statewide legislation or regulation to promote traffic noise-compatible 
planning by agencies within Maryland. The SHA noise policy, which was approved by the 
FHWA. does contain a provision to answer requests by local agencies for assistance in 
developing policies and programs to address traffic noise issues in the planning process. With the 
exception of a con pic of minor requests for information, the local agencies have not availed 
themselves of t his assistance. In an effort to stimulate interest in this area the SHA has discussed 
noise-compatible development ideas with representatives fiom the counties and provided them 
with a copy of the FHWA publication. Entering (he Quiet Zone. 

The strongest force for noise-compatible development in the State of Maryland is the 
Maryland -National Capital Park and Planning Commission. This commission suppons planning 
operations in Montgomery County and Prince Georges County, whkfc are adjacent to Washington 
D.C. With this support Montgomery County, in particular, has developed very comprehensive 
noise-compatible development plans as discussed below (Polcak April 10,2003). 

6,3*6*1 Stontgantery t aunty 

Much of the Montgomery* County information presented below was obtained though 
interviews with Mr. Steve Fcdcrlinc and Mr. Mark Pfefferle of the Montgomery* County 
Department of Park and Planning, Maryland -National Capital Park and Planning Commission 
IFedcrline and Pfefferle 2003). The noise-compatible planning piogram in Montgomery County 
addresses t raffle, rail, and air noise sources. As stated in the program guidelines: 

Tie environmental planning division, working under the auspices of tke 
Montgomery County Planning Board and the Montgomery County Department 
of Environmental Protection, has incorporated noise analysis into all elements of 
the land-use planning pnxess, including master and sector plans. Since 1978. 
every master plan, where there has been reason to consider noise, has included an 
assessment of potential noise problems and recommendations relating to 
abatement of excessive sound levels. Existing and future traffic conditions are 
evaluated to determine projected noise impacts and their effects on future land 
use. [Montgomery County I9S3|. 
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Program Authority 

The Maryland-National Capita) Park aid Planning Commission is a state-chartered, 
locally funded, bi-county agency ibac provides park and planning services for Montgomery 
County and Pnnce Georges County, which arc (he nonbwest and northeast counties aroind 
Washington. D.C. The commission is made up of five-member planning hoards in both 
Montgomery Connty and Phncc Georges County, which make land use and zoning 
recommendations* While the commission does not make zoning decisions, it docs have authority 
to develop master plans, make land use decisions and make subdivision decisions. 

Challenges to Program Implementation 

The need to provide technical cxpcitisc is a major challenge to the implementation of the 
noise-compatible development program. Asa first step, staff must have a bask understanding of 
noise sources, sound propagation, and noise abatement strategies 10 administer the program. 
Montgomery' County is fortunate to have a strong tax base, and therefore, the resources to fund 
in-housc staff. Staff without the required acoustical expertise can be trained, and the state 
transportation agency can be a valuable resource fonhisiraining. Developer- pa id consultants, as 
an alternative, could furnish much of the noise analysis work. In the same way thai site engineers 
perform analyses for storm water runoff and design facilities to accommodate the runoff, noise 
consultants could analyze the potential for noise impacts and design abatement. 

An effective noise-compatible development guideline is a second critical requirement for 
the successful implementation of a planning Noise Element according to Montgomery County 
planners. A clearly defined abatement hierarchy has helped make Montgomery County's 
guidelines effective. As a result, staff require less training and can make more expedient 
decisions regarding the acceptability of proposed abatement strategics. 

Noise Impact Determination 

Sound level conioursaic produced in ihe master planning stage for areas in the vicinity of 
transportation noise sources. The contours are developed from predicted sound levels using noise 
models with very generalized topographic inputs. 

The criterion for noise impact determination and abatement requirements is the A- 
weighied Day-Night Level (DNL). These required standards vary by location within the County. 
The standard for impact and abatement in the area within the Washington Beltway (1-4^5 >. which 
is an area with high-density development, is an A-wcightcd DNL of 65 d8 for residential areas 
with outside activity. By contrast.! he standard in an agricultural reserve area, which has 25 -acre 
lot si/e minimums. is a DNL of 55 dB for areas of outside activity. Between these two 
categories, areas referred to as developing areas have a standard of a 60 dB DNL for areas of 
outside activity. When certain conditions are met. a waiver to the outdoor standards may be 
granted. In such cases the interior DNL standard of 45 dB is applied. 

Noise-Compatible Development Strategies 

Land use compatibility zoning is carried out during the master planning stage. The 
zoning decisions are based in pan on sound level contours and on other factors that might affect 
the feasibility of noise-compatible development such as the size and location of tracts of land. 
Only residential land uses arc considered in the noise guidelines since commercial and industrial 
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land uscsarc assumed to be compatible with noise. Land uses suck as nonprofit institutions and 
places of worship do not (all into (be residential, commercial, or industrial categories, and arc 
therefore considered on an Individual basts. 

Montgomet^ County's guidelines provide a hierarchy of noise-compatible development 
strategics* The land use compatibility approach is fin* in the hierarchy* Land uses that arc less 
sensitive to noise impacts, such as municipal facilities, parking lots, and local streets, arc to be 
located closer to noise sources. 

Site layout strategics such as setbacks, buffer zones aid opei spaces arc to be considered 
where the land use compatibility approach does not address all noise impacts. Building 
orientation strategies such as self-shielding, shielding by unoccupied buildings, and layout of 
rooms within dwelling units are to be considered. 

Where predicted loise impacts remain, developers can consider noise barriers to achieve 
noise-compatible development* Hanh bcrms are the preferred noise barrier, with bcrm and wall 
combinations second. The guidelines state that the County is willing to adjust right-of-way tines, 
where feasible, to accommodate the land area required by bcrms. Noise walls are permitted whei 
eatth bcrms have not proved to be feasible. 

Finally, acoustical insulation of buildings may be permitted where the 65 dB DNL 
standanJ for outdoor activity areas cannot be achieved* 

Challenges to Effective Program Operation 

The most bask challenge to effective program operation is the prevailing opinion by 
developers and some officials that any noise problem can be corrected as an add-on at the cid of 
the planting process. To confront this challenge, environmental noise planners must continually 
convince othet% that successful lotse-compatible development requires consideration of noise at 
all levels of planning* 

Montgomcty County is a mature county, finding itself at the point where most of its land 
either has beet developed or is it the process of being developed. Further. Maryland is thought 
of as a "Smaii Growth State." A sman growth objective is to more fully utilize the existing 
infrastructure in urban areas by redeveloping and intensifying the land uses to produce higher 
densities, which foster mass transportation. 

Smart growth strategies tend to undermine some noise mitigation strategies. For 
example, density maximization and in-fill development strategies mn cointerto noise mitigatiot 
strategies such as building setbacks and compatible uses* As a result, lotse abatement using 
acoustical treatments becomes more likely, though less desirable. Further, developers are now 
reconsidering land areas that were previously passed by for development due to noise 
considerations* Noise buffer areas that were previously set aside are also being considered for 
development. 

Planters are feeling increasing pressure to grant waivers to the plan guidelines for 
various reasons. There isa need to provide affordable housing developments; the resulting in-fill 
development might not be feasible if the guidelines would be strictly adhered to* There is also 
pressure to bypass the hierarchy of abatement strategies and default to acoustical treatments, 
which were intended to be a Last recourse in the plan guidelines. 
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As a result of these Mentis and pressures, planners must be more creative. Whcic 
building setbacks aid berms arc not compatible wik high densities, alternatives must be sought. 
Two examples ate eked. 

It the first example, planners did not support a proposal for resides! ial development near 
a freeway as pan of a mixed-use development. Ultimately, the mid- rise residential dcvclopmeni 
was approved. Subsequent to the approval, planners persuaded ibe developer to alter tic 
construction, which consisted of rows of condominiums oriented parallel to the freeway. An 
exterior wall was added to enclose the walkways on each floor thai provided access to individual 
units. En effect, a double wall was created to reduce the interior sound levels for building 
occujxints. Fun her. parkin" garages were installed in a row near the property line closest to the 
freeway, which provided some noise attenuation, as well as positioning ibe living spaces a little 
farther fiom the freeway. 

Another residential development was approved is which rows of town houses were 
oriented perpendicular to tic highway noise source. The Montgomery County planters discussed 
I he situation with the developer and pointed out the difficulty in marketing the units closest to the 
highway. The suggestion was made to enhance those end units to make them more attractive to 
buyers by constructing a garage, and changing an citryway along with some other modifications. 
Asa result, the additional construction formed a two-story barrier that protected the balconies of 
subsequent tow nhouscs within the rows. 

The quality of developer- built noise barriers has bees another significant challenge lotkc 
effective operation of noise-compatible development plans. For those cases where no other 
alternative is feasible, noise barriers can be approved, however, developers and ihcir suppliers 
often consider a board-on- board fence as a noise wall, tn spite of effons by planners to convince 
developers that it makes no seise to protect residences having an expected life of 50 years or 
more with a wait that will be effective for two years or less, developers continue to construct 
walls of this quality. The lack of incentive for builders to coistruct a durable noise wall has 
resulted in a huge pioblem to the effectiveness of the program. Even a simple wall made of I- 
inch thick loaguc-ii- groove plywood panels, as advocated by noise planners, has met with strong 
resistance by both developers and other non-acoustical planners. 

Environmental and noise planners in Montgomery County would very mich like to have 
a solution lotkc problem of poor quality noise walks. Conversely, the opinion was expressed thai 
it is probably not feasible to require developers to build walls to ihe Maryland SHA standards. 
Only once in tke history of the program has a developer built a wall to suck standards (for a very 
high-end residential development). 

In lieu of a direct solution to the problem of low quality noise walls, noise planners push 
for an eanh berm rather than a wall, where feasible. Creative strategies are being sought to 
reduce the amoint of space actually occupied by a bcrm. For example, the location of adjacent 
houses might be akcrcd by incorporating a skon retaining wall, perhaps even incorporating the 
wall as part of the structure. Outdoor amenities such as patios could then be designed lo make 
use of a portion of the area previously occupied solely by the berm. 

Program Enforcement 

Tke planning board does not enforce noise mitigation requirements by direct inspection 
during construction. Rather, the developer's consultant must certify compliance with 
Montgomery County's notsc-compatiblc dcvclopmeni guidelines. This self-certification process 
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is required for I he results of all noise analyses, wbich may include noise modeling and/or noise 
measurements. Also, ibe consultant must approve any deviation by the developer fiom cbe 
approved plan. 

Potential Program Improvements 

The fin* improvement suggested is to clarify whci a noise analysis is required for a 
proposed development. Clarifying statements will be proposed as changes to the zoning 
ordinance* which is appiovcd by ihe County Council Identical clarifying statements wilt also be 
added to the plan guidelines, and approval for these guidelines sought by (be planting boaid. 

Second, ihe guidelines will be edited to correct outdated information. For example, 
predicted sound levels are now developed from ibe FHWA TNM rai her than ibe STAMINA 2.0 
computer program. Fuitbcr, ihe woiding is lo be changed to require noise analysts to submit tbe 
parameter used in predicting future sound levels, including Average Daily Traffic, peak hour 
volumes. \ chicle mixes, and design year (20 yea is in the future) sound levels. Also, sound level 
contours in 5 dB intervals will be required on developer submiued plans. In addition, full 
disclosure of noise-impacted areas will be required by designating ibese areas on site plans and 
by statements added lo the deed of conveyance at the time of property tiansfer. 

6.3*6*2 Howard Co ttnty 

Much of tbe Howard County information presented below was obtained tbougb 
interviews with Mr. Chuck Danmers. Division Chief of Development Engineering IDammcrs 
20031. 

Tbe noise-compatible development program in Howard Couity was initialed ii 1989 
following a period in wbich members of the public works staff researched several noise- 
compatible development programs in other local agencies. Tbe Stale of Man- land assisted tbe 
stan of tbe progiam by funding the services of an acoustical consultant for approximately six 
months prior to tbe official start up date. There have been no changes in guidelines IHoward 
County l989|or procedures, which address rail and traffic noise, in the last 10 years. 

Steps to Program Implementation 

Several critical steps to program implementaiioi were ideniified: 

• Soiree Description - Howard County plans for noise-compatible development with both rail 
and traffic noise sources. The traffic noise sourees are fudher described according to tbe 
roadway facility type: minor aitcrials, intermediate or principal aiterials. and aiy other 
n tad way where the projected Average Daily Traffic exceeds 1 0.000 or more vehicles per day. 

• Noise Standard - Howard County uses an A-weightcd DNL of 65 dB. which was chosen to 
match ihe HUD sound level standards. Therefore, potential homeowners find finaicing 
homes ii new developments to be easier and more affordable, as compliaice with HUD 
standards allows Veteran Administraiioi aid Federal Housing Administration loans to be 
obtained. 
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• Computer Noise Model - An acceptable model must be stipulated for noise predictions. 
Howard County originally used ibe HUD method of noise prediction. Later STAMINA 2.0 
was used, and curreiily tie FHWA TNM is approved for use. 

• Flaming Horizon - An adequate plaining hori/on musi be used rortmffic growth projections. 
If ibe horizon is loo sfcon or if ibe growth rale is too small, traffic noise impacts may occur 
for residents at some point in tbe future. Howard Couity uses a twenty-year planning 
horizon. 

Noise Impact Determination 

Proposed residential developments must be evaluated for potential traffic noise impacts if 
the development lies within specified distances, from traffic noise sources. Forthe three facility 
types: minor aiterial. principal or intermediale arterial, and facilities witb an Average Daily 
Traffic over 10.000 vcbiclcs per day. these distances are 250 feet, 500 feet, and 1,000 feci, 
respectively. 

As noted above, ihe A-wcighted DNL is tbe noise descriptor used for both impact 
detcrminai ion and noise abatement design goals. Howard County adopted tbe H I'D standards of 
65 dB for outdoor activity spaces and 45 dB for interior spaces. 

Areas of outdoor activity ate defined by ihe "50-foot building cuititagc ." defined as tbe 
area within a boundary located 50 feel from any outside wall of tbe building. If only port ions of a 
lot are noise- impacted, tbe building placement can be adjusted lo avoid impacts to this defined 
area. 

Noise-Compatible Development Strategies 

Howard County does not specify ibe types of abatement that must be used for a specific 
development. Developers have used tbe strategies of building oriental ion. open spaces, and dense 
foliage plantings (the latter where only small noise reductions were rcquircdi. Wbcn noise 
barriers are required, tbe County recommends I bat cartb be mis be used. 

Sound insulation has been added to homes in order to bring tbe interior DNL to 45 dB or 
less where noise barrieisdid not supply adequate attenuation to reach the 65 dB DNL design goal 
for exterior areas. Also, the label "noise sensitive area" must be placed upon any subdivision plai 
map where abatement design goals may only be panially met. 

Program Personnel 

Personnel who review developer plans to avoid traffic noise impacts must have a basic 
knowledge of traffic noise characteristics, modeling, and abatement methods. At Howard 
County, personnel have received ibis background tbrough HUD materials. TNM reference books, 
workshops and other means. 

Program Enforcement 

Tbe developer-proposed strategies to avoid noise impacts must be documented and 
described on tbe plan submittals. The submitted plans are reviewed for accuracy. Eanb berms 
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are strongly recommended for cases where a noise barrier is required, In some cases there may 
not be enough laid area 10 construct a bem of adequate height. Therefore a bcrm-waJJ 
combiiaiioi will be permitted. The program guidelines do not provide noise wall specifications* 
Instead, developers are given manufacturer information on the lypcs of noise walls lhai arc 
acceptable. AU noise wall plans are checked for adequate wind load capacity. 

Challenges to Effective Program Operation 

Plan reviewer* musi scrutinize developer-submitted plans for crron*. h is nix uncommon 
to find crron* in ihe coordinate system that describes the geometric relationships between the 
roadway and receiver*. The model inputs must also be checked. Developers may argue that with 
a twenty-year planning horizon ihe Level of Service (LOS) for the roadway wilt be poor due to 
growth in traffic volumes. A lower LOS implies lower speeds: therefore, the consultant may 
suggest ising a 30 milc-pcr-hour speed in the model, which would mean lower sound levels: 
however. HowanJ County requires the posted speed limit be used since traffic capacity increases 
may occur over the life of the facility. 

Potential Program Improvements 

The program could be improved by providing training to update and extend the 
undemanding of noise findamentaJsand recent developments for program pciNouncl. 

6.3*6*3 Anne Arundel Courtly 

The following information was obtained from Anne Anndel County's onjinance 
containing the requirements and design standards for new subdivisions (Anne Amndel County 
Council 19981. 

In 1998. the County Council of Anne Arundel County. MD, introduced Bill No. 5-98. 
entitled Ait Ordinance Concerning: Subdivisions - Design Standard* and Retfuirentenls - 
Highway Noise Mitigation. The purpose was to establish the distance that residential kns must be 
set back from certain specified highways in order to mitigate highway noise. The specified 
setback distances range from 190 to 660 feet depending on which highway would be adjacent to 
the development. The specified distances could be reduced subsequent to analysis and prediction 
of sound levels at the property line using the Maryland SH.VsTNM. Such reductions would be 
approved oily if (1) noise mitigation measures would achieve a one- hour average sound level 
(L.vjllo) of 66 (IB A or less at the property line or 12) a setback less than the specified distance 
would produce a level of G6dBA or less. Fun her. any proposed noise mitigation measures must 
be approved by the SNA. 

6J.7 Michigan 

Tie City of Livonia. Michigan, has had a noise compatibility program since the 1970s. 
Much of the information presented below was obtained though an interview with Mr. Scott Miller 
of l he City's Planning Department [Miller 2003 1. 

Livonia was the fourth of the four cities that were the subject of a scries of USDOT case 
studies in the 1970s IUSDOT 19791. The case study pamphlet described the noise-compatible 
development strategy used by the City of Lavonia as a greenbelt. 
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Noise-Compatible Development Strategics 

Any new development near a road nusi provide a 30- fool buffcrcontaining a landscaped 
bcrm between the right-of-way line for a roadway and ihe first n ■■■■. of residences, re- 
combination or added distance between the traffic noise source aid the receiver along with the 
shielding provided by ihe bcrm, attenuates I be traffic noise sufficiently to preclude the need Tor a 
wall. This strategy was chosen lot only id abate noise bii also to avoid the use of developer- built 
noise walls, which the City geicratty coisiders to be unsightly. This requirement is enforced for 
new developments adjacent to all roadways, including freeways, major arte rials, collectors and 
local streets. It the case of local streets, a buffer distance less than 30 feel may be approved 
depending on othcrsitc conditions. 

The City of Livonia has nix changed its program since its inception in the 1970s. The 
program has been effective in both minimizing noise impacts and improving ihe appearance for 
new residential developments for boih residents and driven* on adjacent roadways. Residents 
have found the lots closest lo the freeway, thai bolder on the landscaped bcrm. to be appealing to 
the extern lhat dcvclopcis arc often able to sell these lots as "premium" lots. 

6.3.8 Minnesota 

The informaiioi presented below on ihe State of Minnesota was obtained from the Noise 
Siiti&atitm Strategic* report by Herman and Bowlby (Herman and Bowlby 19931. 

Minnesota, unlike most stales in the U.S.. has a state noise oidinance. This ordinance is 
biiding on ihe cniire slate, bui local agencies can adopt or modify the noise ordinance as loig as 
any changes arc not interpreted as being more stringent. Should a local agency choose not to 
adopt the ordinance, ihe ordinance is still in effeel as a is written at the state level. Some 
enforcement is carried out on the stale level. Also, training in the use of noise measuring 
equipment and other technical support is provided to local agencies thai warn lo be involved it 
noise enforcement. 

The Minnesota Pollution Conirol Agency (MFC A), which was stalled in 1967. was given 
authority to write stale noise regulations in 1971. Rules were finalized and went inio effect in 
1974. The state noise standard for outdoor residential areas stipulates use of an L Alt < lh) wiih a 
maximum of 65 dB for dayiime hours and 55 dB for nighuime hours. This time distinction has 
caused a problem with highway noise Though lighttime hours are considered to be from IO:0t> 
p.m. to 7:fK> a.m., there is typically a large increase in traffic during the 6:00 am to 7:00 am hour. 
Since this increase makes it difficult lo achieve ihe lower standard of 55 dB in residential areas, 
there has been some thought to changing this hour to be grouped with the dayiime hours. 
Sometimes an l..<(i lht maximum of 60 dB is used for dayiime hours with an L^ilh) of 50 dB 
maximum used during nighttime hours. This descriptor is typically used for facility noise, 
referring to point soirees such as factories or machinery in contrast to traffic noise. 

As noted, the noise ordinance is unusual because it does not exempt traffic noise. There 
is a partial exemption for the case of highways where federal funds are involved, however. For 
such cases, the FHWA NAC given in 23 CFR 772 apply (that is. an L MI (lh> of 70 dB or an 
I -.:i< lh> of 67 dBj. Since ihe Minnesota Slate Noise Standards are more stringent than the 
FHWA NAC. this exemption is provided. If the FHWA NAC arc met. the State of Minnesota is 
satisfied even though FHWA Headquarters Office of Environmental Policy insists lhat the NAC 
are impact indicators, not design standards. Usually. Minnesota Department of Transportation 
(MnDOT) attempts to meet not only the FHWA NAC but also the Minnesota standards. 



Bowlby& Associates, Inc. Page 78 

Traffic Noise in Montana- Final Report July 2004 

For tkc case of non- federally funded highway projects, MnDOT comes under the 
Minnesota noise ordinance. MFC A reviews a tew construction or reconstruction project Tor 
noise impacts. If impacts are predicted, abatement is required to meet ibe standards of i he noise 
ordinance. For those cases where it may not be feasible to meet the standards, the state or local 
agency proposing the iransponaiion facility must obtain a variance. 

The USDOT case study of Minnesota made in the mid- 1970s regarding noise and land 
use compatibility planning emphasised the key rote played by MnDOT. Currently, MnDOT 
continues to review alt proposed developments adjacent to state highways. This review is limited 
loan advisory role. MnDOT makes suggestions for possible measures that could be implemented 
to reduce sound levels. While this process alens local planners to potential problems, it does not 
ensure compliance with the MnDOT recommendations. 

MnDOT has frequently asked for authority 10 do land use planning along their freeways 
and major aticriats in Minnesota. The authority to do so has not yet been gninicd. Currently, 
there is no noise barrier retrofit program for dealing with noise problems due to existing 
highways: however, in the 1970s millions of dollar* were spent on dozens of miles of retrofit 
noise barriers on existing highways, primarily in the Minneapolis- St. Paul area. 

The state noise program coordinaior is in the Air Quality Division of the MPCA. Tie 
noise coordinator deals with aircraft noise as well as highway noise. Assisting ihe coordinator is 
a noise specialist who does field monitoring and noise measurements, and who handles the 
technical aspects of the program. The noise group reviews all noise analysis done for tew 
projects whether they arc for residential developments or for transportation facilities proposed by 
MnDOT. 

The trend toward increased land use planning for highway noise compatibility is 
expanding in Minnesota. The trend seems to be occurring on a city- by-city basis. An example of 
a recent activity in this area took place for the City of Shakopee. Slate Highway 101 was an 
existing highway along which a new development had been proposed. In the review process. 
MnDOT predicted that noise imjxtcts from highway noise would affect the residential 
development. Since MnDOT already had a permit for 1 his tntnspoitation facility , which was in 
operation, it was not required to mitigate the noise. MnDOT provided noise abatement 
recommendations anyway and suggested that approval for the new development be contingem 
upon the recommendations. 

There are cases in which developments are approved without consideration of noise 
impacts or without regard for MnDOT's recommendations. Residents suffer as a result. In 
general. MnDOT and MPCA see ihe municipality as being responsible in these cases. It is the 
intention of the MPCA that a municipality either provides noise abatement or requires developers 
10 include abatement as pan of the approval to develop the land. This requirement is not as clear- 
cut where other local agencies have defined their procedures: that is. the responsibility falling on 
the dcvelopcts is not as clearly defined and is often shared with the municipality. The MPCA 
noise group encourages the communities to require that dcvelopcts provide mitigation where it is 
required. 

6J.9 North Carolina 

Generally, the Notth Carolina Department of Transportation (NCDOT) provides sound 
level contour information and sound level information in ihe environmental documentation 
prepared for the proposed highway project to local jurisdictions to encourage compatible 
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development I Walker 2003 1. Also. NCDOT provides technical support ipon the request of local 
jurisdictions. NCDOT is itf aware of any local jurisdictionsthat are active m "noise-compatible 
development" or other interesting methods of traffic noise control beyond the basic muffler, 
nuisance and disturbing ihc peace types of ordinances. 

6 J.IO Ohio 

ODOT staff arc in (he process of presenting a research scenario lo ODOT management 
I hat will enable analysis and quant ifical ion of sound levels along undeveloped areas of a major 
intcntatc highway IPinckiey April 8/20031. ODOT staff would like to present the data from this 
study to the local planning bodies in hopes that they would include ihc data in ihcir decision 
making process for zoning. There are no areas in Ohio that arc active it noise-compatible 
development. Additionally, Ohio is a "home rile" state where municipal bodies have 
constitutionally-granted powcis including ihc power of local sclf-govcnmcnt. the exercise of 
ccixain police powci%. and the ownership and operation of public utilities. These powers inhibit 
any local government interference. 

6.3.1) Wisconsin 

The WisDOT State Noise Policy (Wisconsin Administrative Code- Chapter Trans 405) 
has a provision that requires aiy muiicipality thai accepts construction of a WisDOT noise 
barrier to develop a land use policy that ensures no future development will occur in areas that arc 
currently impacted by noise IWaldschmidt 20Q3L Different muaicipalltics have responded in 
different ways, as illustrated below. 

6JJU Mmdlmvn 

Madison has very detailed language in its zoning ordinance to deal wkh noise. Many 
developers are building bcrms along the interstate and other roadways so they can develop 
property in these areas. The developer must provide sound level modeling to show that the 
location of residential houses will not be impacted. 

6.3*11,2 Ommm Ctwnif 

WisDOT considers Dane Coutty to be a real success story*. Dane Couity has adojxed a 
Noise Control Overlay district along all divided highways. No development may occur within 
500 feet of ihc highway right-of-way unless the WisDOT grants the developer a waiver. That 
waiver would be based on sound level modeling evidence. 

€•3*11* 3 Ciiy of AppUteti 

The City of Applcton only has a distance requirement. According to Mr. Jay 
Waldschmidt of WisDOT, the distance is probably not great enough IWaldschmidt 2003]. 
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63.12 Canada 

6JJ2J Ontario 

Much ol che information on local agencies in Ontario presented bcknv was obtuincd 
though un interview with Mr. Chris Blancy. Senior Environmental Planner - Acoustics. Ontario 
Ministry of Transportation IBIancy 2003 ). 

Noise-compatible development planning at the local level officially began in Ontario oi 
February X. 1977, with the announcement that noise barriers would no longer be built by the 
Ontario Ministry of T ran sport at ion to protect new residential development impacted by traffic 
noise from existing roadways. The Ontario Miliary of Housing publication. Guidelines on Noise 
and New Residential Devehnnttent Adjacent So Freeways was issued in 1979 for province-wide 
use by local agencies. Therefore, the noise-compatible development plans are identical for all 
local agencies in Ontario. While the bask standards, criteria, and procedures remain essentially 
the same, the guidelines have been replaced by several documents produced by ihc Ontario 
Ministry of the Environment in 1995 [Ontario Ministry ol che Environment 1995]. 

Steps to Program Implementation 

Several critical steps leading to a successful program were identified. 

• Laid Use Planning Policy -- A province- level (or state-level) policy on land use planning 
must be put in place. The policy should provide wording that promotes noise-compatible 
land use zoning. 

• Province-wide Requirements — Province-wide guidelines must be written to produce noise- 
compatible development for an area where land use zoning docs not prevent impacts. This 
step is critical lo prevent a wide variation in plans and procedures that may be generated on 
the local level. 

• Province-level Review of Proposed Developments -- The provincial department of 
transportation should review noise-sensitive developments lhat arc proposed at sites near 
provincial transportation facilities. Only local review of proposed developments adjacent to 
local facilities would be required. This step was identified as critical because local agencies 
do not generally have ihc expertise to perform this review. Funhcr. the requirement for 
approval at (he provincial level will lend to limil the number of waivers granted to developers 
through political action on the local level. Also, pioviice- level review reduces the possibility 
of local agencies choosing to ignore the guidelines in order to attract development to their 
city, which could result in future complaints by residents to the provincial ministry of 
transportation. 

Noise Impact Determination 

Traffic sound level predictions must be based on a ten-year planning horizon. The 24- 
hour equivalent continuous sound level i I. , H Oih n descriptor is used. The L ,^24h> descriptor 
is similar lo DNL and CNHL descriptors, but with no sound level penalty added to evening or 
nighttime levels before the averaging. The traffic volume used for sound level prediction is the 
Summertime Average Daily Traffic oi che Annual Average Daily Traffic, whichever is greater. 



Sowlby & Assoc [ales. Inc. 

Traffic Noise in Montana- Final Report July 2004 

Noise abatement for outdoor living areas with predicted traffic noise impacts matt reduce tic 
L Ao j(2ih)to55dBorless. 

Noise -Co in patibtc Development Strategies 

The guidelines state that residential areas should normally be located away from 
freeways. Whenever possible, commercial, light industrial, recreational and agricultural uses 
should buffer residential areas from noisy freeway traffic. If residential areas mist be located 
near a freeway, developments should include suitably designed medium and high-density 
residential buildings rather lhan low-density single-family utits. For the case of existing 
residential areas adjacent to freeways where noise is considered excessive, the guidelines provide 
for noise barriers lo be built where feasible. 

In all cases where a proposed development is within one kilometer of the edge of a 
freeway right-of-way. the developer must make early contact with the Ontario Ministry of the 
Eivtronmcnt. 

Developers are encouraged to employ strategics such as buffer zones, building 
orientation, building installation, and noise barriers including berms. waits, or berm-wal) 
com binai ions. 

The requirements for developers are different for the case where the proposed 
development will be located adjacent to a proposed freeway. Rather lhan constrict abatement, 
the developer may be required to either provide land, at no cost to the local government, for 
construction of a future noise barrier, or to contribute to the cost of constrict ioi of a future noise 
barrier. 

Program Enforcement 

In Ontario there is little inspection by local agencies for compliance wit* plans during the 
construction of barriers and otker noise abatement features. 

Program Costs 

Tie Ontario Ministry of the Environment has reviewed the proposed plans for local 
developments throughout mos of the lime period when noise-compatible development guidelines 
have been in ptace. The program costs were limited to the salaries and benefits forasaff of four 
to five reviewers to handle the review process workload in Ontario. The recent change ii 
administration, however, placed this responsibility with local agencies. Local agencies now 
provide the required acoustical expertise by hiring consultants to review the work of other 
consultants, a less lhan desirable situation from the provincial point of view. 

Challenges to Effective Program Operation 

The quality of developer-built walls was cited as one problem with effective program 
operation. The Ministry of the Environment stated that noise walls should meet a density of 4 
Ib/sq. ft. and have no gaps. This limited standard did tot prove to be adequate in Ontario. 
Therefore, province-wide requirements for noise barriers are needed. The AWi* Barrier Desi&n 
timniiuMtk manual developed for the US* FHWA was recommended for use IKnaucrct a). 20001. 
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Further, it was recommended thai developed be required id warrant barrier performance Tor a 
miiimim of (wo years. 

Potential Program Improvements 

The program couJd be improved by including a piovision for municipalities to assume the 
owneiship off developer constructed noise walls. This action would be consistent wiih the cirrent 
pmciice of municipalities, in both the U.S. and Canada, of assuming ownership of infntsiracinre 
items such as roadways, storm and sanitai^ sewers, and ihe like. The quality of noise walls 
would be impiovcd as a direct result of this requirement. As with other utilities, a municipality 
will not assume ownership of utilities ■ n less i hey are inspected aid found to meet specifications. 
Fun her. residents would be protected fion future noise wall failures, as they would be for failures 
with otheritilities. 

6J.I2J Canary, Alberta 

Much of the information on the City of Calgary presented below was obtained though an 
interview with Mr. Sunny Wong, Transportation Engineer I Wong 20031. 

The noise guidelines for the City of Calgaiy address tiaffic noise soinres for both major 
arte rials and freeways and rail noise sources for both light and heavy rail. The guidelines focus 
on noise-compatible development for residential developments rather than schools, hospitals, and 
similar institutions. The guidelines were developed in 1988 and there have been two additions. 
A truck loutc policy was developed in 1996 and an administiaiive and budgeting policy was 
adorxed in 2000. The truck route policy established the Laid descriptor with a 65 dH standanl for 
noise alxitement criterion on specified trnck mutes. The administrative and budgeting policy 
provides guidance for funding the City's noise abatement retrofit program. 

Noise Impact Determination 

Noise analysts reports for new developments are currently based upon the U.S. FHWA 
TNM. Analyses are required to consider both 10 and 20 year planning horizons. The noise 
descriptor is the (Lv t (24h) except on truck routes where the Laii is used. The impact and 
alxttcmcni standard is 60 dB. The abatement methods must be chosen to reduce sound levels to 
60 dB or less and the minimum noise barrier height is 1.8 m (6 ft). 

Noise-Compatible Development Strategies 

The basic approach used by the City of Calgary* to attain noise-compatible development 
is based upon one of four "case types" ICiry of Calgary 1988). 

• Case /. Rcsiiiettftai Devefaffmeitt or Rcttcvcltffwtcitf Adjacent to an Existing or Imminent 
twittun 10 yean) Traiuportatim Nfrisc Satire*. A noise analysis must be made to predict 
sound levels 10 years into the future. The developer must propose and fund abatement if 
warranted. Following acceptance by the City, the City will maintain the constructed noise 
abatement. 

• Case IS. Residential Devetofmtcnt or RedevetitfMnent Adjacent to a Future (beyond JO years} 
Tramfroriation Noise Source, The developer is responsible for designing and constricting 
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the residential area in such a way as to facilitate the necessary attenuation at ibe time of 
construction of the roadway. The City of Calgary would then be responsible for completing 
the required noise attenuation, 

• (. me ///; Upgrading a Rttadway Adjacent to the Existing Residential Dcvetoftmenlt. The 
City of Calgary is responsible to provide any noise abatement warranted by ihe project. 

• Case IV: Present Residential Development Adjacent to an Existing Translocation Noise 
Source. This is a rcirofil situation. Residential areas with totse impacts arc placed on the 
City's Noise Barrier Retrof it Program for review by ibe City council. 

Potential Program Improvements 

The iced for more detailed policy and guideline information was ciled as one means of 
improving ibe program. Tbe giideliics were written with single-family resident ia) developments 
in mind. Currently, these giideliics are applied to milii-family developments in ground-level 
areas of outdoor activity. Therefore, specific guidelines for notsc-compaiiblc development where 
apanmenis or condominiums are planned would be helpful. 

Dcvclopcis frequently install noise walls as an abatement strategy, bui developers arc not 
required to comply with specific noise Ixtrricr standards. The typical noise wall is a wooden 
board-on- hoard fence. Tbe requirement to use ireated wood could be added as a first step to 
improve longevity. Currently, wooden noise barriers deteriorate rapidly wbite traffic volumes 
increase. When these harriers are no longer effective, residents complain to the City. Asa result 
of these complaints, the development will be placed upon tbe City's retrofit priority list for 
replacement. Tbe development of new noise barrier standards was cited as an objective to 
produce consistency . quality, and durability in tbe developer- built noise walls. Tbe noise walls 
constructed by the City, which are most often composed of concrete, are more substantial than tbe 
walls constructed by developers. Detailed specifications have been written for wood and two 
kinds of precast concrete noise barriers for projects funded by tbe City of Calgary. 

A buffer /one strategy was cited as another strategy for noise mitigation on high volume 
roadways. This buffer /one would be within the right-of-way. Currently, tbe right-of-way is 30- 
36 m (98- 1 IS ft) wide for major roads in Calgary*. A right-of-way width of 72-75 m (236-246 ft) 
was suggested as ideal to provide an effective noise buffer. 

6.3*12.3 Sa&katoiw* Saskatchewan 

Much of the information on the City of Saskatoon presented below was obtained though 
an interview with Mr. Brian Boycs. Parking Sen ices Manager |Boycs2003|. The noise and land 
use compatibility program for Saskatoon was initiated in 1984 following a study by planning 
personnel of programs used by other local agencies. The City did not receive funding or 
technical assistance for the program from cither ibe Saskatchewan Ministry of Transportation or 
Ministry of the Bnviroimcit, 

Noise Impact Determination 

The original guideline specified the L\^i24h) with the standard of 65 dB as the criterion 
for impact. In 1990 tbe criterion was changed to the DNL and the 65 dB standard was 
main lamed. 
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Noise-Compatible Development Strategies 

A noise study must be conducted for proposed residential developments located adjacent 
to traffic noise sources. If t his study concludes lhat impacis will occur to the residential area in 
the design year, the developer must propose abatement. Once the City approves the developer's 
proposed abatement (be abatement measure becomes pan of tbe development plan. It cases 
when: noise impacts are predicted for a proposed development near a planned roadway tbe 
developer is assessed fees, wbich will be used to find abatement at tbe lime of roadway 
construction. Tbcse costs are added to cbe other prepaid service charges such as tbe costs of 
streets and sewcts. 

Tbe City of Saskatoon also has a retrofit plan to fund traffic torse abatement projects for 
existing impacts. Priorities arc assigned to those areas qualifying for noise abatement based 01 a 
cost-benefit evaluation. 

Kaith berms are preferred to walls when lotse tamers are chosen for abatement. Tic 
earth berms provide added buffer space between residences aid roadways. The right-of-way line 
is established at the top of the be rni. Tbe resident owns one-half of tbe berm and. therefore, is 
responsible for iis maintenance. For cases where adequate attenuation is not provided by tbe 
berm. a wall may be constructed at the top of the berm. 

In E 992. the City was in the process of designing its first noise barrier; however, funding 
did not become available for const met ioi and the barrier was not built. Tbe City has recently 
allocated funds for noise barrier construction. Two millioi do I la in was set aside for barrier 
construction in 2003. Two of the barricisare being designed for two different sections of a high- 
speed. four-Jatc divided arterial, and a third barrier will be constricted along a freeway. A 
portion of tbe barrier designed in 1992 is scheduled for construction in 2004. 

Tfcc City is moving toward ibe policy of including noise barrier costs with capital 
improvement projects associated with adding lanes, etc.. to existing highways to avoid using 
retrofit barrier funding. The barriers currently being planted will be constricted in post and 
panel configuration using interlocking, monar-lcss cinder blocks. The City has required that 
these barrieis meet the Canadian si and aids lor traffic noise Harriets (CAS ZJ07.9 Standards for 
Cfrtificalu*n tif jY«r*e Barriers). 

Most residential suHdivisions that have been built since the guidelines have beei in place 
have tot beei located tear major highways, so noise abatement has not been warranted. Plamcis 
do anticipate at increased teed for noise abatement, however, with future developments. 
Strategies such as setbacks, building orientation, and buffer zones will be utilized where possible. 

The City of Saskatoon may be unique in North America by havitg its owt land 
development branch. The City develops residential subdivisions from lime to time. When toise 
barrieis arc required, eanh berms have beet constructed where feasible. In the last year, the City 
has built approximately 1 500-1,600 m (4.922-5,250 H) of eanh berms. While the City prefcis 
eanh berms. it is anticipated that there will not be adequate right-of-way area for eanh berms at 
mauv locations in the future. 
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6.3.13 State DOT Policy Responses 

Man) Hate transportation agencies contiiue lo have concerns regarding ihe proliferation 
of new residential development adjacent lo Hate highways due to lack of land use and noise 
compatibility planning by local governments* For example. Montana's noise policy nates: 

MOT will give greater consideration io< I) residential areas along highways oi a 
new location, (2) residential areas ihat were constructed before an existing 
highway, and (3) residential areas thai have been in place along an existing 
highway for an extended period of time. MOT will give less consideration to 
residential areas that have developed along an existing highway without proper 
consideration of tmfftc noise impacts by the local community or developer 
[MDT2D01]. 

Stale transportation agencies that include similar language include Alabama. Arizona. 
Hawaii, Missouri, South Dakota, Tennessee. Wyoming and Puerto Rico. 

Due to a lack of noise and land use compatibility planning at the local level, several state 
transportation agencies have modified their policies to more specifically address the 
reasonable n ess of providing abatement for recently constructed development. These states 
include Alaska, Iowa, Kentucky, Man land. Oregon and the District of Columbia, as described 
below. While these policy revisions are reactive in nature, ihe changes may aid in increasing 
awareness of the need for noise and land use compatibility planning among local governments. 

AJJiJAfosk* 

Alaska DOT considers seven factors when considering the reasonableness of noise 
abatement. Two of the factors deal with development date as staled below: 

Reasonableness will be determined based on the following factors 

_ . . (C) The sensitive receivers predated initial highway construction - "most" 
impacted homes were built before initial construction of the highway. The date 
of development is an important pan of the determination of reasonableness. 
More consideration is given to developments that were built before the highway. 
For the purposes of definition, "most" will be defined as at least 50W. 

(D) The sensitive receivers have been in place for at least 10 ycais - "most" 
impacted receivers have existed for at least 10 years. More consideration is 
given to residents who have experienced traffic noise impacts for long periods of 
time. For the purposes of definition, "most" will be defined as at least 5(Kf-. 
| Alaska 1996). 

Mr. Jerry Really of the Alaska DOT clarified that if points C and D were the only criteria 
that were not met. Alaska DOT would not necessarily deem a barrier unreasonable. Alaska DOT 
very recently had a case, however, where a development was under const ruction and these criteria 
were used to help justify the decision to not build a barrier (Really 2003]. 
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6.3J3.2I*wa 

Iowa considers nine factors when considering the reasonableness of noise atxitemcit. 
One of ibe factors deals with development date. The liming of development adjacent to tie 
highway as compared 10 ihe lime of iiitial constnctioi of the highway. Noise barriers shall 
generally lot be constructed for developments occtrriig after original highway construction/' 
ItowaDOT 19971 

Mr. Ron Ridnourof the Iowa DOT revealed that this facior was included as a signal thai 
all new development occurring directly adjacent to ihe network (primarily next 10 the iniersiale 
system) "generally" would not be favorably considered for special noise abatement IRidnour 
2003]. As a result, a barrier is pretty much determined to be unreasonable under ihts 
circumstance. The word "generally" provides some flexibility for site-specific conditions and 
political decisions. Mr. Ridnour indicated thai they have had no unfavorable reaction from the 
publk. primarily because It makes sense lo reasonable people. At ihe same time development is 
continuing because theic is a market for residential land use tear highways, towa DOT does get 
inquiries abom traffic noise, but they are small in lumber (so far. at Icasi) compared to the 
number of residential units exposed. 

6J.I3J Kentucky 

The Kentucky Transportation Cabinet's policy Males: 

Generally, barrier construction will not be reasonable under the following 
conditions. . . 

... 2. Ai locations involving improvements to existing highways which were 
undeveloped when the original highway was completed and at which the lew 
project does not appreciably alter (> 3 dBA) the future noise cnviionment. 
[Kentucky 2000]. 

Mr. David Wa Idler of the Kentucky Transpoitacion Cabinet revealed thai the State has 
avoided placing harriers along corridors where lew developments rise adjacent to the existing 
roadway although the Suae has attempted, for the most part unsuccessfully, to cicoirage a 
requirement for buffers, etc. through local zoning (Waldner 2003]. He noted one exception 
where a barrier is currently being designed. The Kentucky Transport aiioi Cabinet is considering 
a change to its policy. 

6JJ3.4Qr*frn 

Oregon DOT'S policy slates, "Noise mitigation will not normally be recommended for 
residences constructed after 1996 unless the project causes the sound levels lo increase by 5 dBA 
or more" lOregon DOT 19961 Mr. David Goodwin of ihe Oregon DOT has loted thai Oregoi 
DOT modified iis policy ii 1996 lo state lhat any new development adjacent to highways after 
1996 will not be eligible for loise abatement unless the increase from "existing" lo "build" is 5 or 
more dB tCoodwin 200.1]. This factor is addressed in its policy's reasonableness seciion by 
including a statement that the cost is not reasonable uider these circumstances. FHWA approved 
the policy withoul issue. Oregon DOT has not had a case against which to apply this criterioi 
until recently when they determined thai noise barriers were not reasonable for ai apartment 
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complex constructed after 1996. Mr Goodwin expects that there wilt be some reaction to ihts 
determination that barriers are sot reasonable. 

6 JJ3.5 Maryland 

The Maryland State Highway Administration (SHA) policy for Type 1 barriers states: 

For Type I projects, if a change over no-build levels of less than 3 decibels I in 
lenns of I ..vj I hi] would resuJi from a build condition, a sound barrier could be 
considcied lot to be reasonable. It the assessment of the to- build to build sound 
level change, consideration will be given to che cumulative effects of highway 
improvements made after (he original highway construciioi. If the cumulative 
increase in design year build sound levels ai noise sensitive receivers that existed 
when prior improvements were made is equal to or greater! has 3 decibels, loise 
abatement could be considered reasonable. 

If sound levels equal or exceed 72 decibels |L Ut (Jh)| ai impacted noise sensitive 
receivers, SHA will consider a sound turner icasonable for any proposed 
highway expansion that will iicrease sound levels provided that other feasibility 
and reasonableiesschiehaare net. [Maryland SHA 1W8| 

Mr. Ken Polcak of the SHA indicated thai the SHA routinely applies this criterion 
[Polcak May 14, 2003f For residences built recently, ihe baseline is generally ihc no-build case 
since ihese homes did not exist when prior improvements may have been made. If the 
development is older and a 3 dBA increase is not predicted from no- build lo build, ihcn ihey will 
assess the condition thai existed when the residences were constructed. The increase from this 
baseline to the build condition will usually be gicatcrthan 3 dBA. The SHA has had instances of 
recent development where application of this criterion led to a determination thai a barrier was 
not reasonable. Mr. Polcak noted that if the predicted build levels are 72 dBA or higher 
|L u ^(lh)|. abatemcit x& considered reasonable icgardless of the increase. At FHWA's 
suggestion, the SHA is currently in the process of restructuring the policy to clarify the baseline 
condition that is assumed forihe analysis using astep- by-step process. 

6.4 Noise-Compatible Land Use Summary 

Noise and land use compatibility focuses on noise control ai receivers adjacent to the 
t laffic noise source. Two general categories of receiver control are ( I ) land use zoning aid (2) 
noise-mitigated development. Programs to eisure noise and land use compatibility are generally 
implemented at the local level and numerous local agencies in the United States and Canada have 
implemented programs to facilitate noise and land use compatibility. 

California requires that noise be included as an element in the local planning process. 
There are disparities in the overall success of the local programs in California, however. Some 
local programs seem to be very successful while others have not. 

The Arizona Department of Transportation has been very proactive in encouraging local 
governments to voluntarily address noise and land use compatibility. As a result, several 
communities have implemented successful noise and land use compatibility programs. 
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6.5 Ntiisc-Compalible Land Use Recommendations 

Noise compatible development planting has the greatest potential for success in 
communities that air in ihc earlier stages or development. Since Montana has communities thai 
are glowing and developing, tk is is an excellent time to make an investment thai will lead to long- 
lerm beicfits. The strategies ibat comprise noise compatible developmeni planning arc proactive 
and preventative in nature;tkcrefore*supponing implementation of snch strategies tow can avert 
many problems in the future. To fully realize the potential of noise compatible developmeni 
planning, the following steps to implementation, which are based on the findings from the case 
studies, are recommended. 

6.5.1 Implementation 

6.5.1 J AfDT 

• MDT should investigate the possibility of promoting legislation that would require local 
jurisdictions to consider noise in ibe planning process. 

This recommendation is made acknowledging thai citizen sentiment seems against state-level 
involvement in land use decisions. The success of tbe growth policy legislation could serve as a 
precedent; however, where the optional developmeni and implementation of a growth policy is a 
local decision. Potential legislation should include statements of policy on noise-compatible land 
use zoning and loisc-compatible development. 

The surveys of residents and planters conducted in this research provided additional 
insighi inio ihe desirability of a variety of technical, administrative aid educational assistance 
tools for implementation noise compatible development planting. The reader is referred to 
Section £ for details. Maty of these items would be useful regardless of whether statewide 
legislation for loise compatible development planting is pursued. Education and awareness 
would even be useful if to restrictions were to be applied to residential land developers utder 
local government initiatives. These items have tkc potential of affecting purchase decisions of an 
informed public, as well as development/building decisions of informed developer and builder*. 

• If legislation is enacted, it is recommended thai MDT initiate the formation of a consonium 
within the stale to produce a stale-level model noise guideline thai could be adopted by local 
agencies within the state for use in noise and land use compatibility planning and 
developmeni. 

Any legislation should authorize tkc development of a model guideline and the establish men of a 
state office for tccknical assistance to provide needed suppoti at the local level. This state-level 
step is necessary to prevent a wide variation in plans and procedures, as well as failures at tke 
local level. 

• Whether or not legislation is enacted, MDT should consider developing sample noise 
abatement design specifications and standaids for use by local governments in working witk 
developers and builders. 

These specifications and standards could be implemented by inicirsicd local agencies to ensure 
that abatement measures constructed as pan of new developments by developers are effective and 
durable. Compliance with these standards could be a requirement in any situation where 
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municipalities might be assuming (he owncrchip of developer-constructed noise walls, which is 
consistent with current practices of municipalities assuming ownership of infrastructure items 
suck as roadways, and storm and sanitary sewen>. 

• MDT should also consider playing a role in tke review of proposed noise abatement strategies 
for developments in tke vicinity of state highways, if not on a routine basis, at least on an 
advisory basis as pan of a broader technical assistance program. 

• Whether or not legislation is enacted. MDT should consider initiating a thorough effort to 
educate local planning officials of the effects of allowing noise-sensitive development 
adjacent to major road ways and to inform them of MDT "s policy regarding provision of noise 
abatement for existing communities. 

• MDT may also wish to modify its noise policy to include a statement indicating that 
consideration of abatement for a road widening project wilt no longer normally be considered 
for icsidentiat developments constructed adjacent to the existing pre- widened highway after 
the date of the policy change. 

t.S.i.2 Local 

• If legislation is ultimately enacted, local agencies, in compliance with state requirements, 
should incorporate noise into their planning function. 

• As part of tke requirements tkey should adopt the model guideline, conduci required noise 
studies, produce noise contours, construct appropriate policy tines for various categories of 
development. and develop plan review and enforcement procedures. 

6.5.2 Noise Guidelines 

• If Legislation is enacted, it is recommended that MDT initiate tke formation of a consonium 
within the state to produce a stale- level model noise guideline that could be adopted by local 
agencies within the slate for use in noise and land use compatibility planning and 
development. The following are recommended, based on the findings from tke case studies, 
as essential elements to a noise guideline. 

• Designation of noise sou ires to be considered 

• Noise compatible land use zoning requirements 

• Noise contour and policy line requirements 
■ Noise impact determination 

■ Criteria 

■ Standards 

■ Planning korizon 

■ Required noise model 
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■ Noise model iipit requirements, such as specification of speeds, volumes, laic 
distribution of vehicle classes, etc, 

• Noise ab;i client 

■ Criteria for abate men 

■ Standards rorabaicmcni 

• Noise compatible development strategics 

■ Acceptable strategy categories with prioriii/aiioa 

■ Reference to abaiemeni standards 

• Program enforceiicnt procedures 

■ Planting personnel 

■ Plan review 

■ Construction inspection 

Guidelines produced at the state level will ensure consistency aid uniformity throughout the 
Mate: however close coordination aid input would be required from local agencies t hat may wish 
tocailorthc guidclincsto best lit their own unique situations. 
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7.0 



LAND USK PLANNING AND DEVELOPMENT IN MONTANA 



7.1 Introduction 

This rcpon section addresses conditions tkat contribute to occurrence of traffic noise/land 
use conflicts in Montana. It presents results of discussions wick a nam her of local planners in 
Montana as a precursor of the survey that has a broader distribution. Montana's land use 
planning and development processes and procedures are described in some detail because an 
understanding of them is important for success with noise-compatible development efforts* 
Finally, some other statewide activities related to growth issues are discussed. 

7.2 Montana Primer 

As noted in Table 9, Montana encompasses just over 1 4? .000 square miles, and is the 
nation's fourth largest state (tanking behind Alaska. Texas and California). The 2000 census 
repotted Montana to have 902,195 residents making it the country's 44 most populated state 
(tanking ahead of Delaware, Soith Dakota. North Dakota. Alaska. Vermont and Wyoming). Is 
2000, Montana accounted for 4** ofche national land area, and 0.3*i of the nation'stotal 
population. Montana's overall population density was 6 J persons per square mile. 

Tabic V: Montana Characteristics 



C ha ra ci eristic 


Amount 


Percent of Salianai Taial 


Montana Land Area (sty* mi.) 


147B45 


ASM 


Montana Popilaiion dotal residents) 


902 J 95 


0,3* 



Nearly all of Montana is nral. The greatest portion of Montana's acreage is devoted to 
grain farming and tancking. Areas with agriculturally based economies are often capable of 
supporting only small populations. Montana also contains large amounts of publicly owned 
lands. The US National Forest Service, the Bureau of Land Management, and National Park 
Service are major federal landowners. Montana also has retained more of its original School 
Trust Lands than any other slate. People are generally restricted from living within these federal 
and slate lands. 

It recent decades. Montana has experienced alternating cycles of slower and faster 
growtk. As shown in Table 10. between 1990 and 2000 the population of Montana increased 
from 799,000 to 902.000, a net population increase of 103-000 people. Montana's len-ycar 
growtk mte was 12.9**. which was very similar lo the nation's 13.2^ growth rate. 

7.2.1 County Populations and Population Trends 



Moniana is divided into 56 counties. As shown in Table 11, about two-thirds of 
Montana's residents (601,000 out of 902.000 people) live in tkc Stale's nine most populated 
counties. Only Yellowstone County (which includes the city of Billings) has more than I1X).000 
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residents. Five counties have populations of 50,000 to 99.999 and three counties have 
populations between 20.000 and 49,999. The remaining 47 counties have populations Jess than 
20.000, 



Table 10: Montana Statewide Population Change* 1950-2000 



Year 


Montana Population 


10-Year Population 
Change 


10'Ycar Percentage 
Change 


1950 


591.024 


31,568 


5.6% 


I960 


674,767 


83,743 


14.2% 


1970 


694409 


19,642 


2,9% 


1980 


7S 6.690 


92,281 


13.3% 


1990 


799 £65 


12,375 


1.6* 


2000 


902 J 95 


103,130 


12,9* 



Soiree: US Bureau ofthc Census, 2003. 



Tabic II: Population Distribution of Montana Counties. Number of Counties within 

PopoJatJonGroup, 2000 Census 



Population Group 


Number of Counties 


Sum oj Residents 


Percent of Stale 
Population 


100,000 or more 


1 


I29J52 


I4.6tf 


50,000 to 99.999 


5 


374,177 


41-59 


20,000 to 49599 


3 


62,577 


10.8% 


10,00010 19599 


10 


131,607 


14.6% 


5 ,000 to 9.999 


15 


117296 


13.0% 

■ 


Less thai 5.000 


22 


52,580 


5,8% 


Tolafo 


56 


902 J 95 


100.0H 



Most population growth has beet concentrated in a few co utiles. The counties 
experiencing ihc greatest population growth are those with urban centers and those adjacent to 
other conniies with urban centciv li the past decade, approximately 90^ of the Stale's 
population growth occurred in these tine counties: 



Gallalin: 17.368(34% increase) 
Missoula: 17,1 15 (22% increase) 
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♦ Yellowstone: 15.933 (14% increase) 

♦ Flathead: 15.253 (26% increase) 

♦ Ravalli: I 1.060 (44% increase) 

♦ LcwisA Clark: 8221 (I7<* increase) 

♦ Lake: 5.466(26% increase) 

♦ Cascade: 2,666(3% increase) 

♦ JclfctNon: 2 J 10(27% increase) 

7.2.2 Municipalities 

Montana also has 129 incorporated cities and towns (mtnicipalitics). As show n in Tabic 
12. 544 of Montanans were living inside these cities and towns in 2000* This percentage is 
much lowenhan the national norm of 70%. 

Most Montana municipalities are smalt. Montana has seven incorporated areas with 
popilotions of greater than 10.000 (Class 1 cities) including Billings (with 89247 people, the 
State s most popilated city), followed by Missoila. Gieal Falls. Butte- Silver Bow (a consolidated 
city-cointy government). Bozcman. Helena and Kalispcll. 

Tabic 12: Population Distribution of Montana Cities and Towns, Number of C Hies and 
Towns witbin Population Groip»2000 Census 



Population Group 


Number of 

St u nfd pa lilies 


Sum of Residents 


Percent ofSiate 
Population 


1 00 .OCX) or more 








0.0% 


50,000 to 99 .999 


3 


203509 


22.6% 


20B00 to 49.999 


3 


87.181 


9.7% 


10.000to 19.999 


1 


14223 


1.6% 


5. 000 to 9.999 


8 


57204 


6-3% 


1. 000 to 4.999 


41 


91.692 


5.8% 


999 or less 


73 


30.494 


3.4% 


Totals 


129 


484,384 


53.7% 



An area's slat us as an incorporated community may be relevant to implementation of this 
research. Under Montana law. cities and towns are vested with greater ability and flexibility to 
provide public services and regulate activities than are county governments. 
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Their are very Tew instances where Moniana cities and towns arc contiguous (adjoin each 
i* her). Unincorporated lands surround most municipalities. 

7.2.3 Urban Area Population Shift 

Jt is also notable ibai (he portion of Moniana residents living inside municipalities has 
been gradually decreasing. Since I960, over 60*4 of Montana's net increase in popilation has 
occurred in unincorporated areas (outside of city and town boundaries). This growth in 
population in unincorporated areas has occurred despite continuing declines in the State's farm 
and ranch population. Much of the Stale's recent net increases in population have resulted from 
residential development occurring in subdivisions located outside of city and town boundaries 

For the Year 2000. the US Census summarized population information by Urban Area 
and Urban Clusters, both of which are new census infomation geography categories. A cluster 
includes people Jiving in the unincorporated areas surrounding a Montana city. 

Table LI lists the urban areas in Montana in order of population. The third column shows 
the total population for each urban area and the founh and filth columns show the populations 
inside and outside the city boundaries. The sixth column shows the data in the fifth column as a 
percentage of the urban area populaiion inside city boundaries. Finally, the last column shows 
the total urban population as a percentage of the overall state population of 902 .195. 

These data are useful in at least two reganJs. First . I hey show which urban areas have the 
greatest populations, an indication of where efforts might be best focused in a noise compatibility 
program. Second, they show the extent to which the urban area populations are outside the city 
boundaries. Urban areas such as Helena and Kalispel) have high percentages of population 
outside the city. This complicates the ability to develop and implement noise-compatible land 
use programs, especially since the 2003 State Legislature look away the authority that cities had 
to enforce building code outside of their city boundaries, which seven cities had chosen to do. 

7.2.4 Montana American Indian Reservations 

Moniana also has seven Native American Indian Reservations, as shown in Table 1-1. 
Populations living on reservations are increasing. Imponanily tribal governments experience 
considerable independence fium sate and local government authority. State and local 
governments have limited regulations affecting management on reservations* 
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Tabic 13: Urban Population Data Inside and Outside of Cities In Montana 



JVame of Urban Area 


County 


Urban 

Population 

Sum 


Urban 
Population 
Inside Chy 


Urban 

Population 

Outside 

City 


Percent 

Outside 

City 


Percent of 

Montana 

Population 


Billings 


Yellowstone 


I00JI7 


89347 


10470 


10.4* 


111* 


VlKMkuUl 


Missouri 


69491 


57.(63 


12438 


17.9* 


7.7* 


Great Falls 


Cascade 


64,387 


56.690 


7 £97 


12.0* 


7.1* 


Helena 


Lewis & Clark 


38451 


25.780 


12,671 


33.0* 


4 J* 


Bozcman 


Gallatin 


31.591 


27J09 


4.082 


12.9* 


35* 


Bute-Silver Bow 


Silver Bow 


30.615 


30.615 





0.0ft 


3.4* 


Kalispell 


Flathead 


25.336 


14223 


11.113 


43.9*. 


2.8* 


Havre 


Hill 


10413 


9.621 


792 


7.6* 


1.2* 


MiksCay 


Custer 


9,720 


8487 


1233 


12.7* 


I.I* 


Livings! on 


Park 


8J22 


6.951 


1.371 


165* 


0.9* 


Las ret 


Yellowsone 


7.684 


6255 


1.429 


18.6* 


0.9* 


h:\-i:.y\c 


Gallatin 


6.893 


5.728 


1.165 


16.9* 


0.8* 


Lew b* own 


Fcieis 


6.395 


5.813 


582 


9.1* 


0.7* 


Anaconda-Deer Lodge 


Deer Lodge 


6223 


6223 





0.0*> 


0.7* 


Gleidive 


Dawson 


6.188 


4.729 


1459 


23.6* 


0.7* 


Hamilton 


Ravalli 


6.070 


3.705 


2.365 


39.0* 


0.7* 


WfcitcFish 


Flallead 


5485 


5.032 


453 


8.3* 


0.6* 


Sidney 


Richland 


5.253 


4.774 


479 


9.1* 


0.6* 


Deer Lodge 


Powell 


5.045 


3421 


1.624 


32.2* 


0.6* 


Columbia Falls 


Flathead 


4.652 


3.645 


1.007 


21.6* 


05* 


Browning 


Glacier 


4517 


1.065 


3452 


76.4* 


05* 


Dilloi 


Beaverhead 


4J06 


3.752 


554 


12.9* 


05* 


Libby 


Lincoln 


4248 


2.626 


1.622 


38.2* 


05* 


Poboi 


Lake 


4247 


4.041 


206 


4.9* 


05* 


Haidii 


fti£ :iorn 


3575 


3.384 


191 


5.3* 


0.4* 


WolfPoiut 


Roosevelt 


3427 


2.663 


764 


22.3* 


0.4* 


Glasgow 


Valley 


3272 


3253 


19 


0.6* 


0.4* 


Cut Bank 


Glacier 


3.154 


3.105 


49 


1.6* 


0.3* 


Shelby 


Toole 


3222 


3.026 


196 


XXYA 


0.3* 


Poplar 


Roosevelt 


2.828 


911 


1.917 


67.8* 


0.3* 


CoiiBd 


Pondera 


2,784 


2.753 


32 


.01* 


0.3* 


Totals 


488 J 13 


406.681 


8 1 MO 


83.4* 


16.6* 
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Tabic 14: Montana Indian Reservation Populations 



Reservation 


2000 


1990 


1980 


Black feci Reservation 


10.100 


8.549 


6,600 


Crow Reservation 


6.894 


6 J 70 


5.973 


Hut head Reservation 


26 J 72 


21.259 


19.628 


Fori Belknap Reservation 


2.959 


2.5 OS 


2,060 


Foil Peck Reservation 


I0J21 


10595 


9,921 


Northern Cheyenne Reservation 


3.923 


3,664 


4470 


Rocky Boy's Reservation 


2*76 


1.954 


1,650 


Tolali 


6S.592 


55J65 


49.564 



73 Some General Observations of Montana Planners 

During April and May 2003 prior lo tic planner survey, telephone aid in -person 
interviews were held wiih planners from Montana's most populated cities and counties. ]■ 
addition, conversations weic also held with Richard Wcddlc. recently retired attorney for tic 
Local Government Assistance Division in the Dcpanntent of Commerce. 

Information aboil the Stale's iraffic noise- resident ial land use issues was obtained 
through interviews. Their is no comprehensive compilation of the location and character of 
Montana's major traffic noise- residential land use problems* The background on status of 
problems was obtained by contacting local goverameni planning agencies in Montana's seven 
most populated urban areas: 

• Billings in Yellowstone Coutly 



♦ Missoula in Missoula County 

• Great Falls in Cascade County 



• Bo/eman in Gallatin County 

• Helena in Lewis and Clark County 

• KaJispell in Flathead County 

• Bune in Silver Bow County 



Planning agencies from Montana's larger urban areas were contacted because of the 
presence of high volume roadways near residential areas. Each urban area has examples of 
highways and other primary roads thai carry high volumes of traffic near developed and 
developing residential areas. There are often more people living within potential noise impact 
areas in Montana's larger urban areas than in other Montana communities* The focus of the 
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interviews on Montana's most populated cities and cointies is not to say that it will tot be 
worthwhile id contact officials from mid-size and smaller local governments, however 

Urban planners were asked to identify examples of where noise problems exist or have 
the potential to develop in the future. Planners also were asked to provide general background on 
causes aid effects of their community's traffic noise/residential land use problems. Finally, 
planners were asked for observations regaining possible approaches for resolving or avoiding 
traffic noise 1 residential tand use conflicts. 

Planners from cack urban area were readily able to identify examples where traffic noise- 
residential land use conflicts cause problems within tkeir planning jurisdiction. No attempc was 
made to develop a comprekensive inventory of all iiaffic noises within an urbat area. Planters 
talked generally about traffic noise/land use issues in their jurisdictions and then focused 01 a few 
particular problem sites. 

Planters often cited traffic noise- residential problems resulting from combinations of 
roadway designs and traffic characterises and the locatiot and layout of nearby housing 
developments. Planners also cited instances where natural geographic features such as canyon 
walls and topography conthbitcd to noise problems. 

7,3*1 Increased Urban Residential Growth 

It recent decades, the Billings. Missoula. Bo/cman, Helena and Kalispcll urban areas 
have experienced substantial population and economic growtk. Great Falls has experienced 
cycles of slower growth. Bittc is tke only urban area that has lost popular iot and jobs, but even 
Butte kas expanded physically. Most, if tot all. of tke Montana urban areas arc geographically 
larger than they were when tke interstate kigkways were fin* built. As a result, the t umber of 
people living within areas potcttially impacted by traffic noise is increasing. 

Each urban area has some locations where previously uninhabited lands ncxi to at 
Itteistate have beet it-filled by residential and business development. Additionally, much of 
Montana's recent urban population growth is occurring ot city peripheries. New houses arc 
being located such that traffic noise problems arc developing and are likely to intensify. Growtk 
in traffic volumes ot established urban corridor has expanded noise impact /ones Into previously 
unaffected residential areas. Tkcre are also instances where new housing has been built within 
current noise impact areas. 

Traffic noise-residetiial land use conflicts also exist in Montana's medium-si/cd and 
smaller-sized communities. Many of these communities are traversed by or adjoin tnteiMates or 
other highways. It maty communities, federal or slate highways also serve as a city's or town's 
main street. However, maty of these communities are also experiencing population and 
economic downturns, which might make them less likely to impose noise-compatible 
development requirements that might be perceived as discouraging potential development. 

Maty urban aiterials and collectors have been built through or near previously 
established residential areas. As urbat areas expand, arte rials and collectors tend lo be flanked by 
residential neighborhoods. 
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7.3.2 Location of H tghways 

Highways serve mixtures of interstate, intercity, and local travel, both for commercial 
and pcreonal purposes. Six of Montana's seven irban centers are served (traversed \ by Interstate 
highways. Other fedcrai ml state highways serve all of Montana's urban ccntcra. 

Some urban noise problems were crcaicd by the location of the Interstate Highway 
System. Most of Montana's urban interstate system was constructed in the 1960s aid 1970s. 
Attempts were made to site the liteistaic highways outside of established residential and business 
areas. As a result, Intcrciatcs were often located through spangly settled areas 01 the urban 
periphery. Ii some instances, however, interstate segments needed to be located through and/or 
near previously established residential areas. In these instances, the interstate system resulted it 
traffic noise impacts to adjacent residential areas. 

The locations of intercalate highways and interchanges have influenced the locations for 
business developments, as welt as the general locations for peripheral residential development. 
Highways and interchanges have made commuter trips from urban periphery to jobs and services 
in cities more practical. Of interest is that since the construction of Montana's Interstate 
highways, some new residential development has occurred on lands adjacent to the highway. For 
example, substantial suburban-tvr>c residential development has occurred along 1-90 northwest of 
Bozcman, 1-90 west of Billrigs. [-90 west of Missoula and I- 1 5 in the north Helena Valley. 

7.3.3 Increase in Urban Traffic Congestion 

Also contributing to urbai traffic noise has been growth in urban traffic congestion. 
There has been an increase in the number of vehicle trips per household as a result of ongoing 
changes in the Montana lifestyle. There are more vehicles per household and more jobs per 
household (work trips l A high portion of the Montana population is in the working age-cohons 
(16-65 ycarc ■■!.! ■. A much greater percentage of women are in the labor force than in previous 
generations. Urban residents also tc id to drive greater distances than in previous decades. 

Peripheral residential development continues to add more and more traffic to urban r ravel 
corridors* Housing and business development has become more decentralized. Additionally, 
pereonal vehicle use and travel distances have increased. As a result, Montanans drive more 
frequently and forgreaterdistances. 

Hach of Montana's urban areas has instances where major roadways are operating at 
capacity. On many anerials and collectors, increases in traffic prompt commercial development, 
which increases truck traffic to. from and within business sites. 

7J.4 Shift In Economy 

The Montana ecoiomy also is gradually shifting away from its historic 
agricultural' natural resource/industrial base. The recent focus of job growth into retail and 
service-type business also adds to roadway use. Retail and service-type businesses generate 
many more vehicle trips pcrjobthan do jobs in agriculture, resource and industrial businesses. 
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7.3.5 Growth in Truck Traffic 

Growth it commercial trick traffic also adds id Montana's urban traffic noise. The 
Montana and American economics have become more truck-oriented. Historic truck traffic couit 
data arc available for many primary mads. These data identify noteworthy increases in both 
intia-nrban and inter-community trick traffic. Examples where growth in interstate truck traffic 
contributes importantly to noise include: 

• I- 15 pass-through in Bune 

• 1-90 Hellgate Canyon passage of Missoula 

■ 1*15 routcthrough wcstCreat Falls 

Urban centers have also experienced major increases in local commercial truck travel. 
Large tracks generate more noise than do automobiles and pickups due to louder acceleration, 
idle and deceleration operations (especially with the use of engine compression "Jake" brakes). 
Residential areas located near commercial truck corridore arc some of Montana's most impacted 
areas. 

7.4 Local Government Planning Authorities 

7.4,1 Comprehensive Planning 

Montana local governments arc empowered to carry out administrative, regulatory, and 
financial functions through enabling legislation passed by the State Legislature. Municipal and 
county governments were initially empowered to adopt and implement comprehensive pktns by 
the Local Planning Enabling Act in 1957. Amendments by subsequent legislative sessions pieced 
together systems of municipal and county planning authorities, procedures, and finances (76- 1- 
101 through 76- 1-606, MCA). Section 76-1-102. MCA, states: 

The object of this chapter is to allow local units of government to improve the 
present health, safety, convenience, and general welfare of their citizens and to 
plan for the future development of their community to the end that highway 
systems be carefully planned: thai new community centers grow only with 
adequate highway, utility, health, educational, and recreational facilities; that 
needs of agriculture, industry, and business be rccogni/ed in future growth; that 
residential areas provide healthy surroundings for family life: and, the growih of 
the community be commensurate with the efficient and economic use of public 
fu nds. 

Montana's Local Planning Enabling Act authorizes the preparation and adojttion of a 
comprehensive plan and sets out required procedures. The act authorizes municipal (cities and 
townsj and county governments to prepare comprehensive plans. The act requires establishment 
of a planning boanJ and authorizes the board to impose property taxes and accept and spend 
money for planning purposes. The act specifies procedures for preparing and adopting a 
comprehensive plan. Enabling legislation also authorizes cities and countiestocarry out planning 
functions in combination. 
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7.4.2 Montana Nu Isancc Law 

Of potential importance iodic purposes of this project is that "traffic noise" is likely id 1'it 
ihc definition of "nuisance" contained in Montana Nuisance Law (45-tt-llL MCAi. While 
separate fron ibe acinal planning processes and implementation measures, the Nuisance Law 
would help lo legitimize actions of local governments to control noise problems within 
jurisdictions. The taw is as follows: 

45-8-111. Public nuisance. 

(1) TnblK nuisance" means: 

i *i j a condition which endanger safety or health, is offensive toihe senses, or 
obstructs ihe free use of property so as to interfere wiih ihe commonable 
enjoyment of life or property by an entire community or neighborhood or by any 
considerable numberof persons: 

(b) any premises where persons gather for the purpose of engaging in 
unlawfil conduct: or 

tc i a condition which rendcrc dangerous for passage any public highway or 
right-of-way or waters ised by the public. 

(2) A person con nuts the offense of maintaining a public nuisance if he 
knowingly creates, conducts, or maintains a public nuisance. 

(3) Any act which affecis an entire community or neighborhood or any 
considerable number of persons (a* specified in snbseciion (l)(a» is no less a 
nuisance because the extent of the annoyance or damage inflicted upon 
individuals is unequal 

(4) No agricultural or fanning operation, place, establishment or facility or any 
of lis appurtenances or the operation (hereof is or becomes a public nuisance 
because of the normal operation (hereof as a result of changed residential or 
commercial conditions in or around its locality if the agricultural or farming 
operation, place, establishment, or facility has been in operation longer than the 
complaining resident has been in possession or commercial establishment has 
been in operation. 

(5) Noises resulting from the shooting activities at a shooting range during 
established hoi i% of operation are not considered a public nuisance. 

(6) A pcison convicted of maintaining a public nuisance shall be fined not to 
exceed S51XI or imprisoned in the county jail for a lerm not to exceed 6 months, 
or both. Each day of such conduct constitutes a separate offense. Histoiy: En. 
94-8-107 by Sec. I., Cfc. 513, L. 1973: and. Sec. 30. Ch. 359. L. 1977; R.C.M. 

1947. 94-8-107(1) thru (41; and. Sec. 2,Ch. 123. L. 198 1; and. Sec. 9. Ch. 415. 

L. 1991. 

The Montana nuisance law authorizes local governments lo lake actions to control 
(regulate) nuisances. Noise, other than from a shooting range, which is exempt, is not 
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specifically identified in Montana's Nuisance Law. However, toise bus been ruled as a nuisance 
in Montana and. indeed, moiorboal noise las been recognized as nuisance in siale law IWcddlc 
2003]. 

7A3 Growth Polfcj Act 

Both cily and cotnty planning wcic affected by passage of the Growth Policy Act it 
1999 (76-1-601 through 76-l-606m MCA). This Act allows but docs not require cities and 
counties to adopt and implcmcni "Giowib Policies" Underlie new law, a local govcrnncni's 
"Comprehensive Plan" is now* called a "G rowth Policy." 

The Slate's initial comprehensive planning enabling legislation did noi establish 
minimini requirements. Local government planning law was sometimes criticized for being 
indeterminate. However, the Growth Policy Act now establishes minimum requirements to be 
addressed in a local government's Growth Policy. 

The Growth Policy law also reinforces ibe linkage between a local govemment'sGrowth 
Policy and its uses of zoning, development permits, subdivision regulations, building codes, 
capital improvements development and local government planning powers. A local government 's 
uses of these implementation measures should be consistent with (rationalized by i its Growth 
Policy. 

Development and adoption of a Growth Policy is a voluntary activity of a municipal (city 
or town) or connty government. However, for those policies that arc developed by a local 
government, the Growth Policy Aci establishes several elements that must be addressed. 
Req tired elements arc: 

• Community goals and objectives: 

• Maps and text which describe the jurisdictional area (including information on land uses, 
population, housing needs, economic conditions, local services, public facilities, natural 
resources, and other jurisdictional characteristics}, 

• Projected trends for life of the Growth Policy; 

• Description of measures to be used to implement the Growth Policy; 

• A strategy for development, maintenance, and replacement of public infiusiructure; 

• Implementation strategy that incltdes a timetable for implementation and for updating the 
policy; 

• A statement explaining how local governments will coordinate and cooperate with other 
jurisdictions; 

• A statement explaining bow subdivisions will be reviewed; and 

• A statement explaining under what conditions the local government may exempt subdivisions 
from environmental review criteria 76-3-608(3). 
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The statue docs not define, however, the extent to which each element must be 
described. As a result, local governments have the option of adopting either exhaustive or 
minimalist Growth Policies or anything in between. 

A city or cotnty Growth Policy mnsi also have "a description of policies, regulations. 
other measures 10 be implemented in order to achieve goals and objectives" The statute also 
clarifies the relationships between a Growth Policy's goals and objectives, and land nsc and other 
J--I..H implementation. The siaintc also helps to clarify ihe relationships between local 
governments. 

After a Growth Policy is adopted, the local governing body within the territorial 
jurisdiction of the board mnst be guided by aid give consideration to ihe general policy and 
pattern of develop mem set out in ihe Growth Policy in the following: 

• Authorization, acceptance, constriction, alteration, or abandonment of public ways, public 
places, public structures, or public utilities, 

• Authorization, acceptance, or construction of water mains, sewers, connections, facilities, or 
utilities: 

• Adoption of subdivision controls: and 

• Adoption of zoning ordinances or resolutions. 

While adoption of a Growth Policy continues to be optional, all of Montana's most 
populated cities aid counties (with the possible exception of Billings) have adopted Growth 
Policies. For urban areas, it is impractical to evolve without some level of logic and control over 
change. Planning by urban governments is generally more aggressive and complex than planning 
by rural governments. Furthermore, planning within the jurisdictions of urban cities is generally 
more aggressive and complex than planning by corresponding county governments. 

The faci thai planning generally is more influential within an urban city's planning 
jurisdiction than the corresponding county's planning jurisdiction is important to this study. In 
2003, urban cities would be much more likely to incorporate noise management into their Growth 
Policies than corresponding county governments. City government planning generally enjoys 
better resources and more public support than do county governments. The problem is that 
considerable new development is occurring in areas that are within the planning jurisdiction of 
county governments. In the 1990-2000 period, most new housing development occurred in 
unincorporated areas where there is often strong public opposition to local government planning. 

7,4*4 Capital Improvements Planning 

Capital Improvements Planning (CIP) is one of local government's most important 
Growth Policy implementation tools. Capital improvements are major, high cost facilities, 
having an operating life of two ycare or more. Capital improvements include local government 
infrastructure such as public water systems, streets, roads, bridges, and solid waste management 
facilities. 

A CIP is a local government's plan to prioritize, finance, and construct or repair public 
facilities over a period of time. How. when and where public facilities arc provided greatly 
affects the patterns of future land development and also the costs of these major public services. 
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For example, provision of public sewer services is often a strong motivator for annexation of ai 
unincorporated area into a city. 

The locations, capabilities and costs of capital facilities are powerful influences on 
community land use pattens* A CIP can be ised to encourage appropriate tand development and 
to limit land development in locations where a community deems cenain types of development to 
be inappropriate. 

7.4.5 Zoning 

Montana's municipal zoning authorities were initially established in the 1920s. Montana 
city and county governments arc authorized to adopt zoning ordinances. Zoning is the legal 
method by which local governments can divide their Jurisdictions into use districts (/ones), and 
restrict uses of land and impose requirements that the permitted uses of land must meet. 

The basic objective of zoning is to separate incompatible uses so as to prevent the 
adverse or undesirable effects they can have on each other. Modern zoning focuses on preventing 
problems by separating incompatible land uses, aid on achieving a quality and character of 
development that ensures safe and healthy comm unities by requiring land uses to meet standards 
t hat protect both public and private property owners. Components of zoiing regulations include: 

• A zoning map, stowing the precise boundary of each zone is an essential pan of zoning 
refutations; 

• Text that specifies the required standards, necessary procedures, circumstances for requesting 
and decidiig appeals, and enforcement and administrative requirements. 

Montana law requires that zoning and development permit regulations be in conformance 
with comprehensive plans. Land use regulations must closely conform to comprehensive plans* 
Regulations carry out the direction and policy of the plan by articulating in specific language the 
requirements that govern the use of the land. 

Before amendments to a zoning ordinance may be made, the plan may have to be 
amended to ensure that the zoning ordinance will conform. The purpose of this requirement is to 
ensure that land use regulations are drafted and enforced in the context of a broad, carefully 
considered public purpose. The plan is the public's expression of a planning vision for the 
community. Regulations adopted in conformance with the plan are less likely to be arbitrary* than 
those adojxed otherwise. 

Montana municipalities arc empowered to adopt zoning under separate enabling 
legislation. The Municipal Zoning Enabling Act (76-2-301 through 76*2-328. MCA) authorizes 
cities to: 

• Regulate ihe size, ncighi.and location of buildings and other structures on lots: 

• Rcgtlate the densities. and 

• Divide the municipality into zoning ditfrictsto regulate the location of various uses. 

Zoning regulations give consideration to general policy and pattern of development set 
out in the Growth Policy (formerly, must conform to the comprehensive plan). Adoption of 
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interim zoning in cities and towns is done where a Growth Policy bus tot been adopted, but is in 
the process of being developed. 

Biabliig legislation also establishes authorities and procedures Tor zoning commissions 
and boards of adjustment. Cities and towns arc auihorized to extend their zoniig regulations 
beyond their corporate boundaries, provided (hey have a comprehensive plan thai includes the 
territory* to be zoned. Bxtra-tcrntoha) zoning area for Class 1 cities is up to ihrce mites, for Class 
2 cities tp to two miles, aid Class I cities up to one mite. Of note is that county govcriment 
retains primary authority to approve subdivisions in unincorporated areas affected by (he city 
plan. 

County governments are empowered lo adopt zoning indcr two separate enabling acts. 
The County Zoiing Enabling Act (76-2-201 through 76-2-228, MCA) authorizes counties to 
adojx zoning or development permit regulations for all or part of a county. The couniy may 
create zoning districts to control the location of variois uses within the jurisdiction* regtlate 
buildings and other strictures, and provide a process to issue permits. 

As with municipalities, count) zoning regulations give consideration to general policies 
and patterns of development set on in the Growth Policy (formerly, the comprehensive plan). 
The county commission is required through its planning hoard or zoiing commission to 
recommend regulations. 

The law also establishes a protest procedure whereby potentially affected property 
owners may prevent adoption of zoiing icgilatiois. The law exempts agriculture, forestry, and 
mining from zoning regulation. 

The second piece of legislation affcctiig counties is the County Planning and Zoiing 
Districts (76-2- 1 01 through 76-2-1 12. MCA). Specific areas of greater than -10 acres in size arc 
affected. The law enables real property owners to petition the county commission to establish a 
planning and zoning district, and to adopt zoning regulations for the district. A planning and 
zoning commission is icqiired. The plainiig and zoiing commission mist prepare a 
development plan forthe district, may identify desirable and undesirable locations for future land 
uses, and may identify express issues, goals, objectives and policies relating to the district. The 
governing body also must provide an appeals procedire. Aggrieved landowners may receive 
variances from a county commission. The law exempts agriculture and forestry zoning 
regulation. 

7,4.6 Development Permit Systems 

A development permit system is an alternative to traditional zoniig. aid is also called a 
"permit sysicm." "performance zoning," ^performance standards," aid "development standards." 
Regilation of development permits focuses oi the character of and/or quality of icw 
development. There is less emphasis on regulating ihe location of icw development. 
Herniations can be drafted, however to regulate location of new laid uses aid lo apply different 
requirements in different areas within a county. 

Development permit regulations often eliminate use districts and set out requirements 
lhat apply throughout a jurisdiction. A new use may be approved in most locutions, provided ii 
meets the standards aid requirements. Development permit regulations are most suitable for 
rural, unincorporated areas or small towns. 
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Development standanis are regulations that specify (he standards or requirements thai 
new development must meet. They are the easiest types of kind use regulation to draft and 
enforce. Development standatrls are common!) drafted to regulate: 

• Traffic; 

• Off-street parting and loading areas; 

• Emergency vehicle access; 

• Areas unsuitable for development due to hazanl orenviroimenia) risk: effects 01 agriculture, 

• Buffeting 01 -screening of adjacent nses. 

• Sigis; and 

• Setbacks. 

A scoring system awatrls points to encourage desirable actions and assigns negative 
points to discourage undesirable actions. A development's composite score determines whether 
or nor it receives approval. 

7.4.7 Subdivision Regulations 

Montana law requires all cities and counties to adopt and enforce subdivision regulations. 
These regulations are used to review and decide on development proposals that would: 

• Divide land into parcels of less than 160 acres: 

• Construct more condominiums: or 

• Provide multiple spaces for mobile homes, or recreational camping vehicles. 

Subdivision regulations regulate the process of plotting land inio lots and providing 
public facilities. Subdivisions must be properly surveyed, comply with local design standards 
and provide legal and physical access and utility easements. To approve a subdivision, kxal 
government must issue findings that consider the effect subdivision would have on: 

• Agriculture; 

• Natural environment: 

• Wildlife and wildlife habitat; 

• Local services: and 

• Public health and safely. 

It the past, in areas where a Giowth Policy was adopted, a local government was 
inquired to review a proposed subdivision to ensure it conformsto the Giowth Policy. The recent 
2003 legislative session eliminated that requirement. 
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A proposed subdivision iiust si ill receive approval from tie Montana Department of 
Esviionmental Quality (MDEQ). MDEQ approves sanitation facilities for any subdivisioB 
containing land divisions of less than 20 acres in size. Sanitation facilities include sewage, solid 
waste disposal, water supply, and drainage ways, 

7.4.B Building Codes 

The following information ob building codes is based ob interviews witk local 
government planners aid Montana Department of Commerce (DOC) building code 
administrators, 

Montana has statewide building standards for new construction* State building codes are 
administered by the Montana DOC, Building codes establish statewide building practices for 
most types of residential, business, and government buildings and establish minimtm siaBdaids 
for new building constriction. Standards are needed to ensure a new building is structurally 
sound and not a hazard to ike healt h and welfare of is occupants, 

Montana's building codes for residential constnctioB are based on model (national) 
building codes, which are adopted by reference. The International Code is used to create 
standards for one and two-family housing units. The Uniform BiildiBg Code piovidcs standards 
for residential buildings containing three or more units, 

Montana codes do not generally establish noise control standaids for new housing 
construction. However, the codes do require upgraded construction for the common walls of 
multi-family housing. These higher standards are intended to redice noise travel between 
dwellings with common walls, 

Montana's statewide code docs Bot currently impose noise standards for honsing affected 
by high levels of exterior noise. That is, special construction standards are not imposed for areas 
affected by high levels of traffic noise. 

The DOC tses a permit system to enforce its building codes, DOC building inspectors 
issue building permits, A noteworthy limitation in the State's code enforcement system is that 
building permits are not reqiircd for residential buildings containing less than five dwelling units. 
The vast majority of bcw housing const net ioB in Montana is for single-family houses. Thus, the 
State does not provide code enforcement for nearly all new residential construction* Compliance 
is also based on the "honorsystcm " 

The Montana Legislature also has empowered municipal and couniy governments to 
adopt and enforce building codes. Currently 37 cities, two city-county consolidated goverBments. 
and one couniy have adopted their own building codes aBd permitting systems. The DOC must 
cenify city and couniy building code programs. At a minimum, building codes admiBistercd by 
cities and counties must require and CBforce the standards established in the stale building codes. 

Local building inspectors must receive training and local governments are authorized to 
provide building code inspection sen ices throngh a contract with a private service provider. In ai 
least one instance, building inspections are provided throng h contract. 

All seven of the Montana's urban cities with 10,000+ populations have established 
municipal building code programs. This total includes Buttc-Silvcr Bow, which is a consolidated 
city-county goverimeni. All eight of the eight cities with populations of 5.000 have established 
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municipal building codes. This lotal includes Anaconda-Deer Lodge, which is a consolidated 
c)iy-couniy government. Twcnty-ihrcc of fofly-onc cities with popilaiioisof between l .000 and 
5,000 have established municipal building codes. However oily three of the 73 towns with 
populations of less I ban L00Q have municipal codes. 

Montana's local government enabling legislation allows municipalities to provide more 
thorough code enforcement of residential building codes. Cities and cointics arc allowed to 
require building permits for all residential construction. Building code enforcement is provided 
for one. two. three, and four-unit family housing projects. This fills a huge gap in (he DOC's 
code enforcement system. 

Also of interest is that the local governments arc empowered to adopt building code 
standards that exceed requirements of siaic codes. Thus, cities would have ihe ability to upgrade 
construction standaixlsio deal wiih a city wide or localized noise control program. The flexibility 
lo adopt area-specific standards may allow cities to deal wiih location-specific problems. A city 
would need to justify strongly ihe higher standards. However, this capability is something thai 
should be discussed funherin implementing noise-compatible development programs. 

Counties also may adopt more rigorous building standards, bui counties lack the option to 
adojx area or sub-area-specific building codes. A county would need lo adopt higher building 
standaidson a county wide basis. Currently, Richland County (on ihe Nonh Dakota border) is the 
only Montana county thai has adopted building codes. 

The most recent (2003) session of ihe Montana Legislature took away ihe authority thai 
cities have had to enforce building code ouiside of their city boundaries. Prior to ihis change, 
seven cities implemented city-building codes ouiside of city boundaries. This change is very 
imponant because most recent reside alia) development is occurring outside of cities' limits. Prior 
lo ihe change, Billings, Bozcman* and Missoula enforced city codes for four and a half miles 
ouiside city boundaries. KalispcJJ had enforced its codes for three and a half extra miles. 
Columbia Falls, Miles City and White fish had enforced codes for one extra mile. 

Beginning in ihe fall of 2003. these titles and others were no longer able lo enforce 
building codes ouiside their boundaries. This loss of the exiiu-tcrntoha) power of building per mil 
authority is a setback to overall urban planning, h also reduces ihe potential for using building 
permits as a means of upgrading construction standards in areas with high levels of traffic noise. 

7.5 Other Activities Related to Planning and Growth 

A number of different organizations and groups in Moniana have been very* interested in 
issues related to planning and growth over the las several years. Some of these gmups and 
related activities are described in this section because of ihe potential mles they might play in 
building suppoit for noisc-compaiibic development or in helping implement noise-compatible 
development. 

7,5.1 Montana Consensus Council 

The Moniana Consensus Council (MCC) was established as a state agency by an 
Executive Order from the Governor in 1994 'lo encourage public participation and provide a 
forum for cooperative and innovative problem- solving, panicularty regarding natural resources 
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used." The Council was established from a grant awarded to the Office of the Covcnor by the 
I993 Montana Legislature. Quoting from the Executive Outer 

Now more than ever we must work together to meet the challenges ahead: jobs. 
education, sustainable communities, and environmental protection. Together. 
Montanans of all walks of life mm seek wuys to find agreement, to equitably 
and effectively resolve these and other impoitant issues. 

As Governor 1 hereby create The Montana Consensus Council. Its mission is: 

— To provide assistance for building agreement on natural resoiire and other 
public policy issues, 

— To anticipate and resolve controversial issues before disputes occur thereby 
reducing the social and financial cotfs associated with prolonged disagreement, 

— To encoumge and suppoit opportunities for citizens to work together and build 
agreement among divctsc interests. 

— To enhance the capacity of citizens, communities, agencies, and organizations 
to jointly solve problems and resolve disputes, and. 

— To increase public awareness and understanding of cooperative approaches to 
building agreement on public policy. IRacicot I994|, 

The Cornell's website notes. 

In 1992. a cross-section of Montanans — including ranchers, farmers 
environmental advocates, state legislators, and federal officials - decided it was 
lime to find a better way to make natural resource decisions and to resolve 
controversial issues. The ad hoc group envisioned a 'center for excellence' 
designed to help people on all sides build mutially satisfying public policies . . . 
Today the Council is a small public organization attached to the Office of the 
Governor for administrative purposes. It consists of a board of directors, a full- 
time executive director, two pan-time Maff. and a handful of consultants. The 
Council is funded through a mix of a state general fund, grants, and fees- for- 
service. The Council is an impartial and non-panisan forum: it is tot an advocate 
for any particular interest or outcome. |MCC 20051. 

By act of the 2003 Legislature, the MCC was to become part of the Dcpanmeni of 
Administration as of July 1 . 2003. instead of being under the Office of the Governor (Montana 
State Legislature 2003). 

The Council's Board of Directors includes the representatives from the following 
organizations related to real estate, taxpayers, wildlife, the environment, farming, forest service, 
Indian tribes and government: 

• Moniana Environmental Information • U.S. House 
Center 

• Crow Tribe 

• L' .S Senate 
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Lt. Governor 



Director of 'Planning. Butte 



LLS. Forest Service 

Local Government Center. MSU 

Montana Wildlife Federation 



• Government Attains Liaison, Montana 
Association ol Realtors 

• Montana Farm Bureau 

• Montana Taxpaycis Association 



Tic Council would appear 10 bean ideal mechanism for introducing I he subject of noise- 
corn paublc development to Monianans. One approach could be similar to the Montana Growth 
Policy Fonm described below. The Council could also be a direct resource to MDT. For 
example, the Summer 2002 Cotncil newsletter (the last newsletter published to date) suggests 
that slate government staff and officials should "call (Council staff] for one- on- one consultations 
and advice on piblic panicipation and collaborative problem solving strategics that will meet 
your agency's needs and interests." [MCC 2002 1. 

7.5.2 The Montana Growth Policy Forum 

One outgrowth of the Cornell's work on sanitation systems in subdivisions was the 
establishment of the Montana Growth Policy Forum. Its purpose was to be a way to "sustain a 
dialog among all stakeholders on issues relaicd to land ise and growth in Montana/' MCC 
reported in a Fall 2001 newsletter that the Fonm had met four times since October 20(H): 
"Participants hate included buildctsand developets; realtors: city, county. and state governments: 
conservationists; advocates for sman growth: advocates for affordable housing, rant here and 
tanners, other landowners, surveyor engineers, and planners: contractors: and transportation 
interests" |MCC 2001). 

The organizations represented by the membeis of the Coordinating Committee for the 
Growth Policy Fonm (according to the Fall 2001 MCC newsletter) demonstrate this diversity of 
participation: 



MT Department of Commerce 
MT Smati Gmwth Coalition 



MT Association of Surveyors 
MT Association of Counties 



MT Environmental Information Center 

City of Great Falls and MT Association 
of Planners 

School of Law, The University of 
Montana 



MT Btilding Association 

Consulting Engineer 

MT Association of Realtors 



The Fall 2001 newsletter listed several seminuts sponsored by the Fonm in 2001 and 
2002 that arc of potential relevance to this research project |MCC 2001 1. 



Montana Giowth Policy Act:The Law 
and -is Implementation 



The Benefits and Costs of Growth 
Policies and Plan nine 



Reviewing and Perniitiin" Subdivisions 
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• Zoning • Capital Improvement and Infrastructure 

• Annexation • Building Local Capacity Through 

Technical Assistance 

The purpose of each seminar was 10 develop a common understanding of (he topic, 
identify strengths aid weaknesses of the existing system for making land use decisions, and 
develop options on how to improve the system/' The publication noted that. 

Ai the eid of the scries of educational seminars, the participants may choose to 
move forward independently or as a group on oie or more initiatives. There is 
no explicit expectation that the participants will or will nor seek agreemeit on a 
package of strategies to improve land use decisions in Montana. The primary 
objective of the Forum is to foster ai informed dialogue about land use and 
growth in Montana. |MCC 2001 ). 

One possible implementation activity resulting from this Traffic Noise Abatement research 
project could be a Fonm seminar oi noise-compatible development, possibly run by the MCC as 
pan of the Growth Policy Fonm. 

That same Fall 2001 MCC newsletter also had several rclevait article?;. Two that will be 
discussed below arc: 

• "A PA Study on Land-use Planning." by Tim Davis. Montana Smart Growth Coalition (Davis 
2001 1. and 

• "What Citizens Think About Growth." by Peggy Trenk. Montana Association of Realtors 
IT renk 20011. 

7.5.3 Montana Smart Growth Coalition 

Before discussing the articles, it is useful to describe the Montana Smart Growth 
Coalition (MSGC). According to its web site, the Coalition is "a network of organizations and 
individuals from across the stale who share a commitment to just, affordable and sustainable 
communities. The Coalition advocates for sensible policy, both locally and statewide, regarding 
land use. transportation, housing, sustainable agriculture, conservation of habitat, cultural 
diversity. economic equity and the environment." [MSGC 2003]. 

The Coalitions membership is quite diveise. In addition to many individuals, the 
following organizations are membcis: 

• Alternative Energy Resources • Bittcrrootcrs for Planning 
Organization 

♦ Brown Bear Resources 

• American Conservation Real Estate 

♦ Citizen Advocates fora Livable 

• American Farmland Trust Missoula 

• American Wild lands • Citizens fora Belter Flathead 

■ Amsan LLP ■ City of Bozcman. Planning Boan) 
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Clark Fork Coalition 

Downtown Billings Panncrahip. lie. 

Flathead Lakers 

Flathead Rcsoirce Organization 

Fricids of the Bittcrrooi 

Highway 93 Citizens* Coalition for 
Responsible Plaining 

High Plains Architects 

Hone WORD 

Montana Association of Conscrvatioi 
Disthcis 

Montana Audubon 

Montana Hnvironntental Information 
Center 

Montana Farmers Union 

Montana Human Rights Network 

Tkc Coalition's web site sides: 



Moniana Public Interest Research Croip 

Montana Wildlife Federation 

National Center for Appropriate 
Technology 

Northern Plains Resource Coincil 

Part; County Environ mental Council 

Plan Helena 

Siena Club- Montana Chapter 

Smart Growth Missoula 

Soil and Water Conservation Society - 
Moniana Chapter 

Sonoran Institute 

Tracy- Williams Consulting 

Wheeler Center 

Women's Voices forthe Earth 



To grow smart is to ise land in a way that strengthens rather than weakens our 
economy, environment, and communities. Smart growth is conservative. By 
building compactly and protecting farmland and open space, we cut the need for 
I ax payer- funded infrastructure while we simultaneously ptxtfect water and air. 
make housing affordable, reduce traffic, revive and create beloved traditional 
neighborhoods, and sustain community bonds. IM5CC 2003 1 

While noise is not specifically mentioned, the concept of noise-compatible development fits very 
well w it hintkis definition. 



7,5.4 APA Study on Land -use Planning 

The American Planning Association (APA) published a comprehensive study of 
Montana's planning and growth-control policies in January 2001 after a year of "research and 
outreach " (Meek et at. 2001 1, According to tkc article by Tim Davis. I he sidy was sponsored by 
the MSGC and was aimed at assessing "the need for statutory* changes to improve planning and 
land- nsc control in Montana." (Davis 2001 1. The study is part of a larger national effort called 
thcCrowing Smart Project lAmeiican Planning Association 2002 1. 
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According to Davis, the Momma repon addresses the "realities of planning and the 
reasons for sprawling growth in Montana." The work is based on locus gioips aid surveys of 
"planners, city, county, and Hate officials, realtors, builders, developers, affordable housing 
acrivtas. farmers aid ranchers, eiviroimeital activists, and maiy others." The APA repon 
contains: 

• An analysis of existing laws. Montana Supreme Coutt and Attorney General opinions, and 
other statewide studies of planning in Moitana; 

• The results of the six focis grotps and the responses from a survey APA and MSCC 
conducted around the suite. 

• A review of recommendations of previous studies by the Environmental Quality Coincil;and 

• APA 's recommendations forchaigesto Montana's laws regarding planning and land use. 

Davis notes. 

The report's recommendations arc not designed to please everyone. Not even all 
of MSCC's 33 member groups agree with all of the recommendations. The 
recommendations arc listed in five categories, including planning for growth, 
managing growth, planning and development review, paying for growth, and 
supplemental recommendations concerning an enhanced state role in planning. 

The report was presented to the Montana Growth Policy Fonm. According to Daves. 

The overall sentiment of the Growth Policy Forum was approval for the report's 
analysis and mixed opinions about the recommendations . . . The APA's repon 
confirms that Montana, like Colorado and other western states, can no longer 
consider planning and land-use controls as luxuries. They are now essential to 
maintain the vitality and health of otrtowns. local economies, and lands. IDavis 
20011. 

A brief synopsis on ihe repon's summary of legislative material can be found on the web at 
hup://www. planning.org/growingsman/Staics/Moniana.htm. 

7.5.5 Montana Assoc lotion of Realtors Survey on Growth 

The second relevant article in the MCC Fall 2001 newsletter was by Peggy Trcnk of the 
Montana Association o J Realtors [Trcnk 2001 1 Ms. Trcnk reported on a survey conducted by the 
Montana Association of Realtors on managing growth. She noted "Montanans arc evenly divided 
on their approach to growth management, with 45*i indicating growth should be managed more, 
and -'" ■ staling it should be managed less." 

She also indicated that, "Montana voters overwhelmingly support local control in 
managing growth," with 67*Sf of those surveyed saying that town, city, or county governments 
should have the power to make land use decisions. She noted that 59* opposed having the State 
"become more involved in managing growth-related problems," and that there was "virtually no 
support for federal involvement." 
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These survey results suggest ibai even if MDT takes I he lead promoting noise-compatible 
development, success will more likely come if the citizens perceive the initiative to be locally- 
drivci and directed. 

7.6 Si raniary 

Montana is experiencing growth in its urban areas, and in many cases on the periphery of 
I hose urban areas. A by- predict of that growth is the increase in traffic noise and in the number 
of people impacted by thai noise. Many different stakeholders in Montana have recognized that 
growth, especially if nnconi rolled or uu managed, is an issue in the stale. 

The Legislature addressed the issue in pail thmugh the Growth Policy Aci. providing a 
means for addressing growth in the urban areas through ihe long-range, comprehensive planning 
process. Recent legislative activity thai will rednce the ability of cities lo exercise control over 
development immediately outside their boindarics. however, is a cause of concern to planners. 
In addition to long range planning, land use development is managed through the mechanisms of 
capital improvements planning, zoning, subdivision regilat ions and building code enforcement. 

Based on interviews with planners in the planning agencies of Montana's most populated 
areas, local governments are "cautiously enthusiastic" aboul possible implementation of noise- 
comjxrtiblc land ise planning that might result from MDT's traffic noise abatement research 
efforts. Montana's planners can readily identify locations wiihin tneir jurisdictions that arc 
adversely affected by noise from road. rail, air and water transportation. Success in reducing 
existing noise impact problems or preventing or lessening future noise impacts in lotse-scnsitive 
areas is likely to be consistent with local government planning goals. 

The fact thai growth is an issue at the forefront of the news, coiplcd with Monianans* 
desire for, and right to, a healthy environment, creates a climate where the timing for noise- 
compatible development activities may be right. White many cili/ens and individual 
communities are impacted by traffic noise daily, noise has not typically been recognized as a 
problem that can or should be controlled through intelligent planning and development. 
Education of the planning community, ihe citizenry of Montana, and state and local elected 
officials wilt be an imponant step in the process of trying to avoid creating new traffic noise 
problems in the state. 

This research project has actually already played a major role in introducing the subject 
in a formal way to ihe Montana Association of Planners (MAP). Two of ihe researches and the 
head of the noise program at MDT made a scries of presentations at the annual meeting of MAP 
in October 2003. While ihe session was lightly attended, the presentations were a starting point 
in building awareness of planning professionals in this subject and sparked strung interest among 
several attendees. It is clear from the total lack of mention of noise in ihe Montana Growth 
Policy Act and in the APA land use planning study that noise impacts, whkn exist, are being 
overlooked. This overlooking is not at all uncommon around muck of the rest ol the country. 
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1.0 Sl/RYEYSOF MONTANA RESIDENTS AND PLANNERS 



8.1 Introduction 

The RFP forthc project called forasurvcy rclaicd to tke perceptions of traffic toisc and 
traffic noise tonii'i Given the diverse nature of potential respondents, it was (bought that a 
single survey wot Id not be as successful as two separate targeted surveys to the residents and to 
the public officials. For example the information desired from a resident near a highway is 
different from (he information desired from a local planning official who has jurisdiction over site 
approval and zoning decisions, Asa rcsuli. two different surveys were conducted: 

1. A mailed, mail-back survey of residents wko are both affected and unaffected by 
I raffle noise. 

2. A mailed, mail- back survey of commissioners. Metropolitan Planning Organizations 
iMPOi. and city/county planning si at':. 

Draft surveys and draft survey plans were developed and submitted lo MDT for review. Tke 
surveys werctken finalized and administered and the results were analyzed. 

The initial proposal indicated that the survey of residents would be conducted in three 
urbanized areas of Montana: Great Falls. Billings, and Missoula. Ms. Cora Helm of MDT 
expressed interest in surveying a fourth area, along 1-90 in Butte, and that area was included in 
I he survey. Tke following sect ions discuss eack survey and tke results. 

8.2 Surveyor Residents 

Tkis section describes the survey plan, the areas that were surveyed, the survey questions, 
and tke rest Its. 



8.2.1 Residents Survey Plan 

Tke polling of residents was best accomplished through a mail-back survey. Tke original 
intent was to kand-delivcr the surveys in the communities and neighborhoods in order to 
eliminate the need for development of a prc-dclivcry database and the requirement to prc-address 
and mail out I be surveys to specifically defined residences. The local planning agencies, tkougk. 
were able to provide lists of addresses for ihe desired survey streets in formats easily convened 
into mailing labels. In addition, a local mailing service was found that could quickly and 
relatively inexpensively take care of survey copying, producing return envelopes, folding, 
inserting in envelopes, applying labels and postage, and mailing. 

The surveys were addressed to reference the neighborhood name, rather than simply 
being addressed to "Resident" in an attempt to increase the interest of tke resident. A postage 
paid return envelope was included. Planning officials in several areas expressed interest in 
endorsing ihe survey as a means of increasing the response rate and their cooperation was noted 
in the cover letter. 
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8,2.2 Areas Selected For the Residents Surveys 

Fotr ureas were selected for surveying. Table 15 Ibis I he areas and the surveyed streets 
in each area. 



Table 15: Sirvey Areas and Surveyed Streets in Each Area 



Am 


5 Ire civ 


Bine. I- 15/1-90 corridor 


Albany Avenue, Hanks Avenue. Edwards Street, Evans 
Avcuic.Gladttonc Avenue. Goodwin Steed. Hancock Aveiuc. 
Haimbal Street. Meadow brook Laic. Neighborly Lane, 
Phillips Street. RichanJson Street. Sheridan Avenue. S hernial 
Avenie. Whanoi Street 


Greal Falls Souihwcst (1-15 
Spur/ Couniry Club 
Boulevard near Fox Farm 
Rood) 


Alder Drive. Fox Farm Road. Meadow lark Drive. Beech Drive, 
Cherry Drive. Treasure Stale Dmc. 17 - ' Avenue SW. 18* 
Avenie SW. 16* Avenue SW. IQ 11 Sired SW 


M issuula, Lower Rail lesnake 
area (1-90) 


Poplar Sired. Cherry* Street. Vine Si rect. Harrison Street. 
Monroe Street. Taylor Street. Vai Bnrcn Street 


Billings. Rim rock Road 
(from 5* Street to 38tl 
Street) 


Green Terrace Drive, Country C Jib Circle. Rimrock Road. 
Morelcdgc Stred, Faruam Strect.Foisyihia Blvd.. Margicnic 
Blvd..Timberlinc Drive. Silvcrwood.Thoi&iud Oaks Street, 
Ramada Drive, Mulberry Drive, Sycanore Laic. Breuiwood 
Lane, Gregory* Drive S, Gregory Drive W.Gregory' Drive N. 
Stanford Drive. Radcliff Drive, Harrow Drive. Placer Drive. 
Cascade Avenue. Teton Avenue. Graiilc Avenie. Fain Drive, 
McDonald Drive, Snowcrest Drive, Powderhon Circle, 
Flagstone Drive. Fairway Drive, Ed moid Stred, Glacier Drive. 
McBndc Street. Gloxinia Drive. 5 moke y Lane. 17* Street W, 
Fairvicw Place. Zimmerman Trail. Copper Blvd.. Silver Blvd.. 
Leeann Blvd.. Carl Sited. Beanooth Drive. Rchberg Lane. 
Slinson Avenue, Racquet Drive. Ocotillo Road. Avakin Road, 
Poly Drive, Arlcnc Street 



Appendix A coilains a census map for each of these areas. Each map is labeled n the 
upper right hand corner A small index map below the legend locates the Andy area wiihn the 
larger irbantzcd area. The legend indicates I bat the censis map is color-coded and skaded by 
population ii each censns block. This color-coding was used to aid in the final select ioi of the 
specific Mocks to be surveyed. Each surveyed area is briefly discussed below. 



All census maps in ihei survey plan were prenaicd forihtf pnijcci at noenst. coimes> of the: 
Census & Economic Informal ion Center. Montana Derailment of Commenre. .101 Souih Pail Avenue. 
Helena. Montana 5962<Hftffi; Tclcpkotc: JO6-841-27J0 ; c-maiL cttc@aac.mi.us . W r eb she: 
hiip:// ccicx ommctccjgacjnt,is » 
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8,2*2*1 Great Falk, Southwest -- /-/5 Spur (i-315) -- ami Country Club Boulevard 
area* near Fax Farm Road 

In southwestern Great Falls. questionnaires were administered to households living on 
both sides of ihe [-15 Spur/Country Club Boulevard corridor The I-15/Couniry Clib corridor 
delivers traffic to and from Interstate 15 and the city tuad sysicm of Grcal Falls. Importantly. 
Country Club Boulevard evolves into Great Falls* 10th Avenie Somh to the east, which is the 
city's major commercial strip. The roadway also serves as tnc intracity seciionsof US Highways 
87 and 89. which are traffic routes connecting Great Falls aid I- 15 with communities in central 
and eastern Montana. 

This area was chosen in pan because of relatively recent complaints by ihe residents 
living near Country Club Boulevard after it was repaved with lined concrete pavement as pan of 
the Fox Farm Road intersection improvement project. The area is also one of the faster growing 
residential areas in the stale. MDT is separately studying the noise issue for residents along this 
stretch of load. Sub-areas included residences cast and west of Fox Farm Road and residences 
nearthe [-15 spir. 



1*2*2*2 iWixxouta* /^>hvr Rattlesnake urea. J- 



To ihe east of the City of Missoula, imffic toise surveys were mailed lo persons living in 
the Lower Rattlesnake area. This southern extension of Rattlesnake Valley area fumishesa brief 
bottomland between chains of western Montana mountains. The unique lowland status of the 
Rattlesnake Valley also causes ii to be used as an east-west route for Interstate Highway 90 and 
ihe Montana Rail Link Railroad. Interstate 90 supports long-disiancc and regionally-oriented car 
and truck traffic. Area railroad tracks arc used for long-distance trains and Montana-oriented 
freight trains. 

Surveys were administered to residences on the north sides of (-90, the railiuad (lacks, 
and Clark Fork River. Sub-areas included residences east and wctf of Van Burcn. This area is an 
older neighborhood, in existence prior to construction of 1-90. Important lo traffic noise effects is 
ihe fact thai abrupt vertical cliffs form the southern boundary of ihe Rattlesnake Valley. These 
cliffs have ihe potential of reflecting highway and railroad noise back northward, contributing to 
sound levels for the residences on the north side of 1-90. 

8*2*2*1 Butle, Hilieresf area along 1-15/90 

In Butte, questionnaires were sent lo persons living within and nearby to ihe city's 
"Hillcrest Community." which is a long-established residential area located on the down slope of 
I he Butte Hill. En ihe 1960s, ike Hillcrest area was traversed by construction of a joint section of 
Inicrstaic 90 and Interstate 15. The merging of north-south botnd I- 15 and easi-wesi bound 1-90 
into a common highway section causes Montana's long-distance east-west and noun-south bound 
car and iruck traffic to use tic same road link. 

Sun-eyed sub-areas included residences north and somh of I- 15/90. Ms. Cora Helm of 
MDT was particularly interested in this area because of complaints from the residents and 
because the Interstate bisected tnis pomon of Bunc when constructed* The area consists of botn 
older homes in existence prior to interstate consi ruction and newer homes. 
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8,2.2.4 Billings, Rimrock Road (from 5* Street to 38th Street) 

Billings is Montana's most populated urbat area. In Billings, the sirvcy focuses on 
households along a four-mile long section of Rimrock Road, from 5 Street to 38' Street. !■ 
recent decades, the Billings metropolitan area has experienced substantial amounts of population 
and employment growth* Rimrock Road has evolved inio being one of Billings* main cast-west 
aitcrialsand one that is not a state highway. Growth and change in Rimrock Road's car and truck 
traffic has increased sound levels in adjacent residential areas. In the western scctioi of the 
Rimnxk Road survey area Zimmerman Trail is a steep switchback road that carries car and truck 
traffic up and down from the Billings Rims area, which sis approximately 500 feet above the 
Rimrock Road area. 

8,2 J Residents Survey Contents 

The survey of affected and non-affected residents included questions regarding: 

Demographics (to aid in soning and understanding the results): 

How noise affects quality of life compared to other factors: 

Neighborhood noise environment. 

Perceptions of possible noise mitigation sttategics: 

Responsibility of residential developed for mitigating noise impacts: aid 

How to fund noise mitigation. 

The residents survey was tailored to each survey area by reference to the nearest major noisc- 
produciig load adjacent to the surveyed neighborhood and by reference to the name of the 
particular survey area such as: Missoula Lower Rafilesnakc, Billings Rimrock, Butte H ilk rest, 
and Southwest Great Falls. Hach survey had a cover teller signed by Mr. Dave Hill. 
Hnviionmentat Services Bureau Chief at MDT. A sample survey is included in Appendix B. The 
reasons for including each group of quest ions are briefly noted below. 

8,2*3*1 household characteristic* 

The initial section of the survey gatheis background information about respondent and 
neighborhood characteristics Background characteristics arc used to analyze how environmental 
and social conditions influence how residents are impacted by roadway noise. The survey asked 
residents to provide: 

• Years living in current home; 

• Number of people in household (and whether or not the household included children), 

• Type of housing unit (single-family, apartment, condominium: 

• Whet her their home is owned or rented: 

• Proximity of their housing unit to the main roadway: and 
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• The section of ibe main madway along which the residence is located, referred to in i h is 
report as "sub-arca">. 

This informal ioi is requested in Questions I thmu^h 6. 

8,2*3*2 Characteristics of the neighborhood affecting quality of life 

Question 7 lists a variety of qualities or characteristics of the neighborhood and asks if 
the respondent finds (hem to be positive or negative. Peace and tjuiel fremt man-made n<nxe front 
outdoor sources was one charact eristic, in an attempt to get an indicaiioi of where noise ranks it 
terns of a neighborhood issue. 

8,2*3*3 *\ eighborhood noise environment 

The next scries of questions seek information on annoyance of community noise sources, 
focusing in on traffic noise from the main mad, and on changes over time. 

Question 8 lists a variety of types of community sounds, and asks if they frequently 
annoy ihe respondent while cither inside or outside the residence. Question 9 then asks about 
when: on their property traffic noise is heart. 

Questions 10 and 1 1 ask whether the respoidett was anioyed or disturbed by traffic 
noise in the past week, both inside aid immediately outside the residence. Question 12 asks how 
often traffic noise is annoy ing. separately for inside and immediately outside the resident e. 

Question 13 asks if the person had considered traffic noise from the main mad whei he 
or she decided to purchase or rent the residence. Question Masks whether or not the traffic noise 
from the main mad has gottci belter or wotsc since the pcisoi moved into the residence. 
Question 15 asks the related question of whether or not traffic noise from the main mad has 
become more bothersome overtime. These laiter two questions address changing perceptions 
overtime. 

8,2*3*4 Perceptions of possible noise mitigation strategies 

Question 1 6 asks if ihe resident has made adjustments in how he or she lives because of 
traffic noise, and asks the resident to identify those methods from a list of possibilities. These 
methods include things done to ihe property {building a wait), thiigs done to the house 
(fj/>£JYjf/j*t£ windttws) and things dole to lifestyle {chanfcinfc the location ttj an activity in the 
iunttc h 

Question 17 lists a variety of possible noise abatement methodsthat might be done by a 
public agency off the pcreon's property to reduce traffic torse at their residence, and asks the 
respondent about their acceptability. The question notes. "No actions are being considered for 
your neighborhood ; we just want your opinions ■■ general." 

Question 18 asks a related, bui slightly different question of which of several 
impmvements lo the peison's propeny or residence would noticeably reduce traffic noise fmm 
the main mad. Question 19 asks the person to choose from several dollar ranges regarding how 
much the person might be willing to pay to reduce traffic noise noticeably at the current 
residence. 
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8,2*3*5 Rexponsibiiiiy #f residential developers for mitigating noixc impacts 

Question 20 asks if developed should be required by tic city or county to reduce 
excessive traffic noise levels in the development or inside the residences, when building 
residences on undeveloped land next to a major roadway. Question 21 tken asks opinions on 
several development strategics thai would rcdice traffic noise effects in tke yard (or common 
area) or inside the residence, assuming the respondent was buying a new hone in a new 
development along a major roadway. 

Question 22 asks if ihe person won Id pay more for a new house next to a highway, if tke 
house or neighborhood were designed lo reduce (he traffic noise effects. 

Finally, in Qicstion 2.1, residents are asked to indicate if they would be interested in 
participating in any of several potential programs aimed at helping to reduce traffic noise ai the 
home site. The question clearly noted however: "No specific actions are planned at tkistimc." 

Respondents were also offered the opportunity 10 provide additional comments on any 
aspects of tke survey or tke subject. 

8,2,4 Residents Survey Results 

A total of 627 surveys were completed and returned to the Montana Department of 
Transportation Table 16 shows tke number of surveys mailed and received and the response rate 
for each area and the totals. 

Based on the responses, it was determined that many of the results could be aggregated 
across the different survey areas. This aggregation simplified presentation and understanding of 
the results. In some instances, however, disaggregation by sirvey area showed interesting 
differences, and those results are presented as well, tn any ease, because of the expected interest 
by planners in each area in the specific responses for that area, results by area arc contained in 
Appendix C, but without additional discussion. 

Also, within each area, the survey response nnc varied by proximity to tke main road: a 
higher percentage of responses were received from people living closest to the main road. Tke 
responses of these people indicate that, in the aggregate, tkey tend to be more annoyed by traffic 
noise than people farther from the road, and thus were more wilting to spend lime on the survey, 
tor those residents fan her from the road, tke lower rate is an indicator that traffic noise is a less 
important issue (or non-issue). Therefore, some questions were analyzed by proximity to tke 
rood: those people living immediately adjacent to tke road or one row back were included in one 
grotp. and those living farther away were put in a second group. 

Finally, the results showed some significant differences in opinions between those people 
who say that they arc frequently annoyed by traffic noise and tkose wko say that they are not 
annoyed. The last subsection of tkissection presents those comparisons. 
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Tabic 16: Number of Surveys Mailed and Received and Response Rate for Kach Area 



Area 


A urn bet &J Surveys 

Mailed 


Number of Survey* 
Received 


Response Rate 


Grcal Falls. 
So utk west 


247 


91 


37 * 1 


Missoula. Lower 
Rattlesnake 


123 


68 


55* 


Butte. Hillcresi 


398 


148 


37<* 


Hillings. Rim rock 
Road 


690 


324 


47<* 



Responses to each question arc presented and discussed below. Tkc aciual survey forms 
will be kept by MDT as pan of tkc project file, as will the spreadsheets thai contain the results. 
Tkc first several questions present a picture of ike demographics of the respondents* 

8,2*4*1 Household characteristic* 

General obscrval ions about survey respondents include: 

• Nearly 6W of survey respondents have lived in tkeir komes for 10 or more yean*, wiih a full 
onc-tkird for 20 or more ycarc. It appears tkat tke majority of respondents arc very stable in 
their living situation. These people have watched traffic, and the resultant noise, in their 
areas glow over the year*. 

• Most houses are occupied by two or fewer people <65^ say only one or two people lived in 
the dwelling). 

• Most responding households do not have children (only I5*i have checked that there arc 
children living in the homej. These data along with the timc-in-rcsidcncc data seem to 
indicate thai a high number of the respondents are empty- nesiers. 

• Ovcr90*£ of tkc respondencsown tkeir kousing unit. This high percentage should be kept in 
mind when reviewing the results for several of the survey questions. It speaks to a financial 
investment 11 tkc property and a resultant concern over its value. It may also speak to a 
possible reduced freedom of being able 10 easily move away from an undesirably noisy 
situation. 

• Nearly Wi of the respondents live in single-family homes, consistent with the 90W komc 
ownership result. Eleven percent lives in multi-family dwellings, which includes duplexes, 
condominiums and apart mems 

• Half of the respondents' dwellings are adjacent to the main road or one block away, with tkc 
other half two or more blocks away. The noise and noise mitigation questions were analyzed 
both collectively and separately for these two groups. 



Detailed results for eack of the first six questions are in Appendix C. Of note regard in; 
the resuhs by individual survey area: 
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• Butte's respondents lave lived In their hones the longctf (69^ said 10 or nore ycanO, and 
Great Falls* respondents the shorten <23^ fortwoycaisorless). 

• It Great Falls. 23% of the respondents live in duplexes, condominiums or apartments, 
although overall, 924 of the Great Falls respondents arc owners of their dwellings. 

• In I he Missoula survey area, 1 34 arc rente nt. compared to VA in the Billings survey area. 

8.2.4.2 Qualities of i he neighborhood affecting quality of life 

la response to Question 7. the residents are positive about most of the listed 
neighborhood qualities, with the exception of: /*eacc and quiet from iHildoar man/node noise and 
lack of traffic an the main r<Htd. Figure I summarizes results Tor all the survey areas. 

Over two- thirds of the respondents rale the following qualities of their neighborhood as 
"Very Good" or *Good:" 

• Physical qualify iff neighbor IuuhI {buildings, landscaping* attractiveness, cleanliness. eU\f 

• Corrvenience to shapfrinfc. sclunti or wark 

• Security^ reethmt frttn crime 

• Affordabilrty trf htwsrng/cost trf living 
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Figure 1* Residents* ratings of neighborhood qualities. 
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More than half of ihc respondents arc positive regarding their neighborhood's: 

• Vuw 

• Parks* green spare or recreational opportttmtict 

• Lack of traffic an ffte local streets 

Only two qualities are rated "Very Good" or ^Good" by a miiority of residents: 

• Peace and quiet from auldarrr ntatttnade noises (S4H\ 

• Lack of traffic on tfte main road (1 2*1 ) 

Further, these same two qualities have the highest ratings of *Poor" or "Very Poor": 

• Lack of traffic on tfte in^m rt>adi more thai half of I he respondents) 

• Peace and quiet frotn tmtdo/rr mamnade vniin < more than a third of the respondents) 

As is evident in subseqicnt questions* responses, these two qualities, or their absence, arc 
related, liven though the survey neighborhoods experience undesirable amouits of traffic on the 
main mad and negative traffic noise effects, respondents arc still very favorable about their 

neighborhoods' characteristics. 

The results of Quest ioi 7 were also looked at in terms of proximity to the main road, with 
all respondents next lothe road or within one block (or one on wo houses) in one category and all 
respondents fanher away in a second category. The results showed, as expected, that a much 
higher percentage of those close to the mod (60%) rated Sack of traffic on t/w main road as "Poor" 
or "Very poofdian those farther from the triad (40%). 

Related to those responses, over 40% within one block of the major road rated jreace and 
quiet from outdiwr manmade noises "Poor" or "Very poor", compared to one-quarter of those 
who were two or more blocks away. 

Of importance to this study is that for many people, traffic noise is likely to contribute to 
overall dissatisfaction with conditions for the main load. Alternatively, traffic noise is one of 
multiple factors contributing to people's dissatisfaction with main mad traffic conditions. In any 
case, however, even though the surveyed neighborhoods experience traffic noise effects from the 
main roadway, area respondents are favorable about most neighborhood characteristics. 

Details on results by individual survey areas are in Appendix C. It is worth noting that 
lack of trafpc on tfte main road is the most poorly rated neighborhood quality in all four survey 
areas: 

• Traffic conditions on 1-90 arc rated poorly by over two-thirds (68%) of Missoula's 
respondents. 

• Traffic conditions on the 1-15 Spur are rated poorly by half (51%) of the Great Falls 
respondents. 

• Traffic on Rimrock Road is rated poorly by half (50%) of the Billings respondents. 
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• Traffic conditions along the join I- 15/190 arc rated poorly by half 1*19*} of tkc pcftons in 
Butlc's Hilkrcst arca. 

Also, peace and quiet fritm outditor manntade noises is raced "Poor" or Very Poor by 
about lalf of tkc Missoula (51%) aid Great Falls <J8*) respondents, aid by about a third of tkc 
respondents in But(e(36'*)and Billiugs(33*J. 

S„2*4*3 IVffiMB ihat "frequently annoy" residents 

Question 8 lists nine types of community noises. Respondents were asked lo check 
which ones "frequently annoy" then (wkile either inside orouiside tkc residence). This question 
provides informal ion about the neighborhood's noise environment. Tkc question also allows for 
comparisons of respondent attitudes regarding impacts of traffic noise front major roads £ 
highways with impacts for otkercommon ncigkborhood noise sources. 

Figure 2 shows thai over half (51* ) of all respondents (both close to and fan her from tkc 
main madi indicate traffic mrise from major roads <C highways frequently annoys them at ihcir 
home site. Tkis source of noise bad (he highest annoyance frequency among the survey's noise 
categories. Noises caused by do&x/oti*er pets, aircraft, and car boom boxes or other car stereo 
music receive the next highest frequently annoyance pcrccntagcs. 

1 .' V Picnic ckctk uoj of tbc folk) wing umidi that freqacRlly an an} people 

in jour household « he» inside or ontxidc your residence* 

Ail Areas 
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Figure 2. Residents* ratings of frequently annoying outdoor noise sources* 



In terms of proximity to (he main road. 60^ of all respondents ncx( to (he mad or within 
one block say that (hey are frequendy annoyed by traffic /mite from major roads <E highways. 
compared to only -Xifi of (hose fan her from the mad. These percentages arc consistent with tkc 
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poor or very poor latingS in Quest ion 7 for lack of traffic on the main road aid freace and quiet 
front oftldo4tr manntadc noises. 

Details on results by individual survey areas arc is Appendix C. These results indicate 
thai traffic noise farm major modi £ highways is a much greater problem Jn the Great Falls. 
Missoula, and Butte survey areas thai in the Billings Rimrock community. High portions of 
Great Falls (7<Kf ). Missou)a(7itff ).and Butte (66*i ) respondents identify major road traffic noise 
to be a frequent source of noise annoyance. 

Along Billings" Rimrock Road, however only 33% of respondents identify major road 
traffic noise as a frequent source of annoyance at their residences. This difference in the Billings 
results ted to a more in-depth examination of the results, in terms of a sub-area analysis, 
(Question 6 had asked respondents to indicate in which sub-area they were located.) 

Survey results indicate people living in the western ponion of the Billings' Rimrock 
survey area to be much more frequently annoyed by major road traffic noise than persons living 
central and eastern portions of the Rimrock study area. Rimrock's western sub-area extends from 
Rchbcrg Lane to JS Street, and includes the juncture of Zimmerman Trail with Rimrock Road. 
In this western sub-area. 57% of respondents indicate traffic noise Jrrmt major roads <C highways 
is a frequent source of annoyance at their residence. Zimmerman Trail is a switch hick load thai 
heads off the top of the Rims area - a sandstone bluff that overlooks the majority of the Billings 
urban area— from State Highway 3 and down into the Billings/Yellowstone River Valley. It is a 
commuter route, but is also used by many heavy trucks, which use their engine compression 
brakesduc tothc several-hundred foot drop in elevation. 

Rimrock's eastern sub-area extends from Virginia Lane to 17* Street. Jn this eastern 
segment, only S3'4 of respondents indicated traffic noise to be a frequent soiree of annoyance. 
Rimrock's central segment extends from 17' Street to Rehbcrg Lane. In the central segment, 
only 23% of respondents indicated traffic noise to be a frequent source of annoyance. The 
annoyance rates for Rimrock's ca&crn and central sub-areas were much lower than for western 
Rimrock and for the other three survey areas. 

High lutes of "frequent annoyance" occur in all of the Great Falls. Missoula, and Butte 
sub-areas. The highest annoyance rates were for people living in Great Falls on the north side of 
the I- 15 Spur (89%. based on only nine respondents), in Great Falls on west side of Fox Farm 
Road (79%). and in the Missoula Lower Rattlesnake sub-area east of Van Buren Street (76%). In 
the remaining sub-areas, about two>th)ids(64% to 69'/) of respondents identify traffic wrise front 
major roads £ iri&hways to cause frequent annoyance. 

The low rates of traffic noise annoyance for the Rimrock central and eastern sub-areas, 
coupled with the very high number of returned surveys from these sub-areas, raise a large concern 
about skewing of results I hat were summarized over alt of the areas and sub-areas. It was decided 
to keep this concern in mind. 

As a result, in some instances, this discussion will refer to the total data alter excluding 
the Rimrock eastern and central sub-area responses; this grouping is referred to as "frequently 
annoyed sub-areas." For the "frequently annoyed sub-areas." fully two-thirds of the respondents 
cited major road noise as a source of frequent annoyance, compared to only half when also 
including the Rimrock eastern and central sub-areas. The next most often cited responses, but by 
only one-third of the respondents, was noise from dogs/pets and car boom boxes. 
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As suggested above, however, even within the "frequently anioyed sub-areas." a 
substantial number of respondents were not annoyed. Conversely, in the Rimrrxk central and 
eastern sub-areas, a substantial minority was frequently annoyed. This, it was decided id took at 
the responses of alt that were frequently annoyed by traffic, regardless of their sub-area, and to 
conimsi their responses with (nose who were not annoyed, regardless of their sub-area. These 
results arc presented at (he end of the residents survey discussion* 



,2*4*4 Location on the residential property from which traffic noise from the matt 
is highly noticeable 



Question *> lisis five locations on the residential property - inside the residence, in the 
from yard, in the back yard, in a common area, and "nowhere" - and asked residents if traffic 
noise from the main road was "highly noticeable" in these locations. 

As shown in Fignre 3. for all the survey areas combined, traffic noise is highly noticeable 
in 5\*A of front yards and 5(K* of back yards. Interestingly, 4(K# choose "inside the residence." a 
likely indicator of high outdoor noise levels, and a more serious indicator of potential impacts on 
quality of life. Other responses include the bedrooms, upstairs looms, inside in the summer when 
windows are open, the side yaid.and "everywhere." 

Forthe "frequently annoyed sub-areas" (not shown in the figure) nearly two-thiidsof the 
respondents listed the backyard and almost Oift noted the front yard. Over half said "inside the 
residence," 
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Figure i. Residents* ratings of areas where traffic noise is highly noticeable. 
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li looking at the results by iidividial survey area. Missoula. Buile and Billings 
respondents say traffic noise was more noticeable outside than inside I be residence* For (he Great 
Falls respondents, traffic noise is more noticeable from inside the residence. This difference 
seems 10 result from a higher portion of Great Falls respondents living in multi- family dwellings. 
Survey respondents living in multi-family housing tend to have less exterior-use spaces and arc 
ihts more likely to be inside when on iheir property. 

Respondents eould choose multiple locations for their answers. Nearly three-of-four of 
all respondents (73*4 i indicate that traffic noise from the main road is highly noticeable in one or 
more of the listed locations (27*( chose one location and 46*4 chose more than one location). 
Looking at the individual strvcy areas: 

• In Missoula. 90*f of respondents list one or more locations where traffic noise is highly 
noticeable. 

• Both in Great Falls aid Butte, SI** of respondents list at least one location. 

• In Billings. 61*4 of respondents list one or more locations where traffic noise was highly 
noticeable. In terms of the sub-areas. 75*4 of residents of the Billings' western Rimrock sub- 
area identify noisy locations, compared to 59*1 in the eastern Rimrock sub-area and 57'-* in 
the central Rimrock sub-area. 

8.2+4*5 Annoyance oj residents in the past week by traffic noise from I he main road 

Questions 10 and 1 1 ask how often residents were annoyed ordisturbed by traffic noise 
in the past week. Question 10 addresses when inside the residence, and Question 1 1 asks about 
outside the residence. The questionnaire was administered during the last week in August and 
first week of September, when Montana's weather was ideal for spending time out-of-doors. 
These questions arc felt to better present a person's annoyance than questions that do not give a 
specific timeframe. 

Figure -land Figure 5 show the results for inside and outside, respectively. Just over one- 
third (36*4) of the respondents were "Annoyed" or "Highly annoyed" in the past week while 
inside the residence, and 61*4 were not. Separately, 43*4 of the respondents indicated they were 
"Annoyed" or "Highly annoyed" while outside the residence, and 53*4 were not. tin the graphs, 
the fact thai the bars do not reach 100*4 is an indication of the percentage of respondents who did 
not answerthe question.) 

Missoula's respondents had the highest rale of annoyance and disturbance in the previous 
week -- 6K*i « compared to 65*4 in the Great Falls survey area and 57*4 in Butte. A much lower 
32*4< of the Billings respondents were annoyed ordisturbed in the past week, tn all communities, 
respondents are more susceptible to iraffic noise effects outside of their housing unit compared to 
inside. Appendix C includes a table on these results. 

If one leaves out the central and eastern Rimrock sub-areas in Billings (because of the 
previously noted low rates of "frequent annoyance" caused by traffic noise), nearly half of the 
remaining respondents (western Rimrock plus the other three communities) were "Annoyed" or 
"Highly annoyed" in the past week while inside the residence and over half were "Annoyed" or 
"Highly annoyed" while outside the residence. 
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QlOi In ihe prat week, were you anttujed or dblurbrd by traffic *oi*c fmtn Ihc 
main rood while mridc jour residence? 
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Figure 4* Residents* annoyance due to traffic noise while inside in the previois wreck. 



Ql 1 1 In the p. 1*1 wcrk. were you tift&oyed <ir d» lurked by Irnllk noise from the 
main mud whlk outxide yomw residence? 
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Figare 5* Residents* annoyance doe to traffic noise while ottskte in the preiiois week. 
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S r 2*4*6 In the summer time, hon* often are residents annoyed by traffic naise? 

Question 12 asks residents how often traffic noise isainoyiig during the summer-- first, 
while Inside the residence — aid second, while oitsidc. (As toted curlier the questionnaire was 
administered during the last week in August and fin* week of September.) The analysis 
combined the "All of the time" or "Much of the day" response categories. People selecting "All 
of the time" or "Much of the day" can find tiaffic noise to be irritating most of ihc time they arc 
ai their home site. As showi ii Figure 6, when outside their homes, 25% of respondents arc 
annoyed "AH or Much of the day." When inside their homes. IS*/ of respondents arc annoyed by 
iiaffic noise for "All or Mich of the day." 

For "Peak travel periods" (mainly morning and laic afternoon commuier limes), the 
results arc 13*£ iisidc aid I4'i outside. People identifying noise annoyaicc as a "A few brief 
nave) times each day" are oft ei referring to individual noise events created by Jake brakes, boom 
boxes, mufflers, or oi her individual vehicle passages, "a few brief moments" is identified by 1 t'i 
for inside aid 12*2 for outside. Of interest is thai 42% of respondents indicate I hey are "Never or 
almost never" amoved while inside and 37'i white oiiside their residence. 

The results vary widely by individual survey area (tables are in Appendix C). In 
Missoula. 47** of people said they arc annoyed All or Much of the day" when outside, and iXH 
while inside, tn Great Falls. I he annoyance rate is only 37*2 while outside and 29'i while inside. 
In the Buile area, the annoyance rale is similar to G real Falls: 35^ while ouiside and 26*£ while 
inside. However, for respondents living nearly lo R in rock Road in Billings, oily 12** arc 
annoyed "All or Much of the day" when outside and 7'i while inside. The respondents in the 
eastern and central si tvareas heavily influence the Rimiock resilts. 

Looking at the individual sirvcy area in more detail. Rlmrvxrk resideniscitc "Peak travel 
periods" as their most common time of amoyance wiih traffic noise. This response is 
uidcntandablc given Rimmck Road's role as oic of Billings' main commuter routes. In Butte. 
Hillcrest residents have a high rate of annoyance with nighttime noises from inside their homes. 
This response could be influenced by sounds of nighttime interface traffic through open windows 
in the summer. 

Table 17 illustrates that a housing unit's proximity to the main road can influence its 
suscejxibility to traffic noise impacts. People living in residences next to the main roadway arc 
much more likely lo be ainoyed by the roadway's traffic noise than other people are. While 
inside, nearly half (48'# \ of people living next to the main roadway find traffic noise to be 
annoying "All or Much of the day." with an additional 3RU choosing during special time periods. 
Only 12** choose "Never or Almost never'* while inside. 
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Q 12i I* the lutimcr. how often urc jou annoyed bj IrulTu puis? 

!r»in thr iiiiiin road al jour rcsidmer? 

Atf Areas 



AHorsilmuM sill «r the lime 

Much ol the day 

Ccwain peak travel pcrkitk 

Nighttime Period* 

A few brief timet each day 

Weekend* 

NevetfAlmrat Never 




ar r 



3ft - * 



40*r 



SI r< i 



tvti.- ssi.sSi.ssLi OuUfc 



Figure 6. Tintc periods of residents* anno yance due to traffic noise in the summer. 



Table L7: Annoyance Rate by Proximity to Main Road. Summary of Results for All Survey 

Areas (Percentage of Responses) 



Distance from Main Road 


Annoyed Ait or 
Most of Time 


Annoyed During 

Speeiai Time 

Periods 


Never or A tmast 
Never A nnoyed 


Inside 


Outside 


inside 


Outside 


Inside 


Outside 


Next to Mail Road 


48* 


56* 


36* 


27* 


12* 


12* 


I Block Away 


159 


24* 


43** 


37* 


37<i 


34* 


2 Blocks Away 


7* 


12* 


35*6 


36* 


52* 


46* 


3 Blocks Away 


XtH 


15* 


23* 


27* 


58% 


49* 



One block away. oily 15 * arc ainoyed "All or Muck of tic day" white inside and 43* 
were annoyed during special line periods while inside. The percentage c noosing "Never or 
Almott never" w hile inside rises to 37*. These trends of annoyance decreasing with increased 
distance from the main road noise source are further evident in the responses for people living 
two and three blocks awav from the main mad. 



These trends are also evident in ihc responses for when the person is outdoors on the 
home site. Next to the road. 56* arc annoyed "Alt or Mich of the day" wiilc oil side, compared 
to only 12* and I.Vi fori hose people two and ihrcc blocks away from ihc main road. Likewise. 
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the percentage of *Nevcror AJmast never" annoyed increases dramatically fiom 12*4 next totkc 
toad to 46* two blocks away. 

Tables for the results by distance from the road for the individual survey areas arc in 
Appendix C. Of interest is the variation in the data by sirvcy area. For example, nobody (0* ) 
who lives next to tkc road in ihe Great Falls area is "Never or Almost never" annoyed wkile 
inside their residence, contrast ing with nearly a quarter (23* i of the respondents in Bntte. For 
residents text to the road, annoyance "AD or Muck of the day" while cither inside oroitside is 
greatest in Great Falls (61* and 68** ). followed by Butte (57* and 67*), Missoula (55* and 
55*). and Billings(36<# and 46*). 

if .2*4*7 Consideration of traffic noise before purchasing or renting residences 

Question 13 asks if the person had considered traffic noise from the main road when ke 
or she decided to pirckase or rent the residence. As shown in Figure 7. nearly ihrec-in-fourof all 
respondents gave little or no consideration to traffic noise, or were unaware of traffic noise, 
before buying or renting their residence. Less than a quarter (21*) gave some consideration, 
while only 6* gave the decision a great deal of consideration. It is typical for most people to not 
give noise a great deal of attention until after they are in their residence. 



Ql Ji How muck comfcl emtio* did jq* give to traffic aobv rrom the vaxm roud 
tthem you re n tcd/p u re hturd jour current residence* 



40', 



m 



20', 



10', 



G'r 




All Areas 
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tired Falls 



MissotlLi 
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IkaC 



Billings 
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Figure 7. Consideration of traffic noise daring Ihe home purchase/rental decision. 
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&. 2*4*8 Change in traffic noise "loudness'* since moving in 

Question I J asks whether or not the i mi fit noise iron the main mad has gotten better or 
worse since the person moved into the residence. Twenty percent of the respondents did not 
answer this qucstioi. Figure X shows that aboil hatf of the respondents iJS'i > fee) that traffic 
noise has gotten "Moth loader t23*4 k" or "A little louder (25 W I" since they moved into the 
residence. A third of the respondents (33*%) feel the loudness is about the same and about oic-in- 
cighi (I3*i ■) were not sure. Very few people (2%) feel traffic noise is now* "Qiicter/* 

Responses are somewhat similar across the survey neighborhoods. Ii Great Falls. $\ ( & 
of respondents fell that iraffic noise has gotten "Much louder"; compared to 26* of respondents 
in Missoula, 24*1 of Buticand 20* in Billings. 



Q JJ:Hos traffic aobr lr»m the m.iin rood folic n kinder or quiclcr 
siocr i»u moved into jonrcurrent residence^ 



4<l'r 



Ml r 



ZM 




Kl'r 



All Areas Great Falls Missoula Butte 

MudiUftdr I I a nit [juJxt II AtxwidirSatnrF -:| j: Qilcta 



Billings 



NttSlKC 



Figure 8, Change in traffic noise loudness since resident moved in. 
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8*2*4* 9 has traffic from I he main road become mure ar leys bothersome over time? 

Question 15 asks ibe related qucsion of whether or not traffic toisc from the maift toad 
has become more bothctsome over time. Figure 9 shows that Tor some people the traffic totsc 
problem has iftcrrascd: nearly u third {29*& > say traffic ioksc has become "More bothersome." 
Just over a third 429^ ) sa> they are bothered "About the same" as before. For oily 6% of the 
respondents has traffic noise become "Less bothersome " Nineteen perccil of people answering 
the survey indicated they are "Not disturbed" by traffic noise. 

The survey also asks if people are "getting more used to {tolerant ofi the traffic sounds." 
Tttcity-cight percent of respondents say ~Yes" 

Analysis of the neighborhood results shows thai forJl^ ofthcGjeai Halts respondents, 
traffic noise has become "More bothersome." This percentage is higher than forthe other areas, 
which arr 35*# for Butte, 34*£ for NfissouJa. aid 22*i for Billings, tn the Billings Rimnxk area. 
27W of respondents indicate they weit "Not disturbed" by traffic noise: compared to I6*£ in 
Butte, and less I haft len percent <i in the Great Fulls and Mtssou la areas. 



Butte residents have the highes incrcased tolerance of 1 
32W in MisNoulo.27<i in Great Falls. and 239 in Billings. 



raflic noise <_Wi ■ ); compared to 



'j 15: Ha* traffic ntihefrom ibf num road knontr more 
or h*n birthcrviimi: over tinir" 1 



sin 
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m 
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Figured. Change in disturbance doc In (raffle nobeover lime. 



Bowlby S. Associates. Inc. 

Traffic Noise In Montana - Final Report 



Page 1 33 
July 2004 



8,2.4.10 Adjustment* made in way ml living because of traffic Mmc 

Qucs*on 1 6 asks if i he resident has made adjust meats in how he or sic lives because or 
traffic noise. Figure 10 shows thai across all the areas, jus over a quarter say they have, while 
neatly iwo-ihirds say they have not r> f .t did not answers By individual suncy areas, the 
responses vary qiiie a bit. Only \ft f A along Rim rock Road in Billings say ihey have nude 
adjustments and nearly half \Xl f t \ in the Lower Rattlesnake area in Missoula say ihey have. 
Those results are consistent with the expressed annoyance in both areas in response to an earlier 
question. Higher sound levels, especially at night, would be expected ulong the higher speed 
lilcpualc route in the Lower Rail lesuake area compared to along I he Rimtock Road am* ml. 

As shown in Figure 1 1, by fart he mos common adjust meni is to close window*, cited hy 
neatly a quarter of those people responding to this question. This percentage ranges up to -A- 1* V 
Tor the Missoula area, as shown on the graphs by individual survey areas in Appendix C. The 
most often cued outdoor adjustment \& planting trees, <>t hutitcs U2 ( i L which, according toTNNL 
actually provides Mule reduction in sound leveL the visual screening, however, seems to make 
some people feel as if the sound level has been reduced. 

Twelve percent also say Ihey turn on iHtcl&rtmntl xtmnd t *uch ax fans* ait comttt totting w 
musici inside ihe residence in an aitempt to musk the trail it noise. That percentage ranges as 
high as 26^ for the Lower Ralllesnake area in Missoula isce Appendix Ci. Also, onc-m-fivc 
Missnula respnnclentssay lhal ihey have mtwed aciivhiex inudc because of traffic noise. 



J Jiv Hoc truffle nunc from in *■ maim road caused yo« ii> mukt udjiutTm*ttb in how j-m InoV 
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Figure 10. Percentage of residents who have rnude adjustments to how they live because of 

traffic noise. 
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Qlfr: Hut traffic runt- from thr m.iin rond cnusrd jm 

to nuikc adjustments m bow vou live* 

Alfjirau 



Ckwcd w indow* 

Planted (tec% orbu*h"i 

Turned on background soum! 

Upgraded doorct/windowt 

Moved activity inside 

Cofttimcicd fence/wall 

Added dfiincs/othcr*ound-abtt- jntfera) 

Increased insuhjion in wnlb/ioof 

U&cd different .iKioi^jnl 

Clunked use of room* 

Moved indooractiv. it> another room 

U*cd car pkig* 

C kinged lime of activity 

Located garagc/oiilbu tiding lo hktcL noise 

Ituill an ciith molt nil 



Ifl'r 



an 



m 



Ftt^u re II. Percentages of residents making adjustments to how they ttve because of traffic 

noise* by type of adjustment. 



An effective technique for noise reduction inside ibe residence is sound insulation. Nine 
percent of Ibe respondents sty they have upgraded diwrs or windows tot added storm window*}, 
while 1% say they have im-reased insulation in the walls or rottf* In tkc Butlc survey area, a full 
16% say they have upgraded doors or window*. These percentages arc felt to be strong 
indicators of interior noise impact since these strategies can be costly, 

S.?4, 1 j Acceptability &f traffic noise reduction Methods ai the current residence 

Question 17 lists five possible traffic noise abatement methods that might be 
implemented by a piblic agency off the pctNon's property* Respondents art asked lo rale each of 
ihcm independently as very acceptable, acceptable, not acceptable or not applicable to their 
situation. Tkc question notes. "No actions are being considered for your neighborhood: we just 
want your opinions in general/' 



Tkc results are very interesting, ;is shown in Figure 12, wkich shows the sums of tkc 
"Very acceptable" and "Acceptable" responses. Over half of tkc total respondents, as well as tkc 
respondents in each individual survey area, say that restriction in use of jake brakes is "Very 
acceptable" and "Acceptable." Thai fraction is two-thirds for Great Falls, which already has 
signs posted on engine brake use on the main road in the survey area, 1-15 SputfCountry Club 
Boulevard. At tkc lime tkis survey was developed, the writers were unaware of recent legislation 
regarding "jake" brakes. 
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Q 17: How ncccpLiibk' lo j ii u «o a Id the follow inp; tnttfaodx he for reducing noise 

;il your residence !.-■;: traffic on the main road? 

AUAwmm 




All Areis 



Great Falls 
NtoctuTkv 

frail krc?u til kii 



H 



MiSSOllU 



Bullc 



Billings 



Rqu^ lit 



'-Jr r. 1 I J I' i ^ .1 v 



Figure 12. Percentages of respondents rating noise control methods as "Acceptable" or 

"Very acceptable." 

Over 40% of all respondents rate noise barriers* rtf/amng, . and traffic regtilatian as "Very 
acceptable" and "Acceptable/' In ibe Missoula survey area, seven-in-ten respondents rate both 
'.v.'.w barriers aid zarfA hearts as "Veiy acceptable" and "Acceptable/" Over half of the Bute 
respondents rate or**? barriers and re f taring, bigbly< 

Whilc not shown in the figure. 4(W of the Missoula respondents say that traffic 
regulation* are "Not acceptable" or "Not applicable/' Nearly a third of Butte respondents fee) the 
same way. These high rates show either an understanding thai these types of regulations would 
do little to reduce noise or that they would be unrealistic lo try lo enforce on an Interstate 
highway. 

Along Rimrock Road in Billings, a third of the respondents feel lhat noise barriers were 
"Not acceptable" or "Not applicable/' while 3TO feel the same way about earth bemts. These 
responses arc not unreasonable, given thcariehal nature of Rimrock Road. 

It Great Falls, while 45% rate noise barriers "Very acceptable" or "Acceptable." only 
17% feel the same about earth bemts. This difference may be a comment on ibe restricted 
amount of room between the edge of pavement and the property lines ca*tf of Fox Farm Road, and 
I he steep embankment slopes west of Fox Farm Road. 



In addition to the listed items, respondents were asked to add other items, 
presents these items. 



Appendix C 
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8.2*4*12 Improvement* to & residence that would noticeably reduce traffic noise 

Quctfion 18 is related to, bui slightly different from Questions 16 and 17. Residents are 
asked which of several improvements to the pcison's residence would noticeably reduce traffic 
noise from the main road. 

Constructing a fence* wall or earth ntirttnd to be a mrtse barrier has been selected by a 
quarter of all respondents, as shown in Figirc 13. The percentage by survey area (as shown in 
Appendix C) ranges from a low of }%% for Rimrock ii Billings to a high of 34'i for Mtssoila 
and Untie. The second most often chosen improvement is ID plant a major itede.e to create noise 
barrier: onc-in-ftvc of all respondents chose it (by area, the range is from 18*f for Great Falls to 
29* forMissoula). 

The next two most often selected items relate to the koising structure itself: installing ait 
conditioning to allow windows to remain closed* and up^radrn^ windows or dottrs on tire side 
Jacing traffic. 



Q 18: Which of the following improvements to jour residence urea do you believe 

would noliccublj reduce traffic noiie*? 

Alt Areas 



Construct fence* wall or can* mound 

PLim majoi hedge to create none barrier 

Instill AC <o allow window* Co tCMain ckwed 

I ]H*itnk w jadowK&looni on side facing traffic 

Upgrade wall or ceiling iniutaiion 

Add\ip£judc drapcs/o(hcrutiind*ub«ohSm^ mail. 

Relocate outdoor act iviy away from traffic 

Relocate nobkC-*cn*itivc nmjin 

Addi'rctocate gamgc/outhuikling to bkick nobic 




an 



Figure 13. Percentages of residents feeling certain residential improvements would 

noticeably reduce traffic noise. 
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8,2*4*13 Willingness to pay to reduce trufjic noise noticeably <tt the current residence 

Question 1*' asks I he person to choose from several dollar ranges regarding bow much the 
person might be willing to pay to redicc traffic noise lotkcably at (he current residence. Figure 
1-t shows that, collectively , less thai a quarter of all respondents are willing to pay to have noise 
reduced at their cirreui residence. Of those indicating a willingness lo pay, by far (he most 
commonly chosci dollar raigc is £1.000 or less, wkh just a few williig to pay over S3 .(MM). 
Half of the respondents have chosci "Noise is it* enough of a problem" (3-M ) or "I chose to Jive 
here" < I7 f .* i. Ten peicentdid not respond. 

It the individual survey areas, the responses vary* quite a bit (see Appendix C for the 
dixa). Oily 16*£ in Billings are wilting to pay some amouit. wiih 4fYi choosing "Nothing, noise 
is ucx enough of a problem." Ii contrast. 30* of the Missoula respondents indicate a willingness 
to pay. wkh only I3'i saying "Nothing, noise is 101 ciotgh of a problem." The Missoula 
respondents have ihe highest percentage I hat say they are mrtahie tt* affmd u* ih*\ i22'i h 



'j l": How atuL'h would jou br willing to p.n Ui redvet noise notitcufcl} ut jmir residence from 

traffic om the m.iin roud? 
AQArvms 



SJJXH)i>rk^ 

SI H 001ioS2,QD0 

S2X>01ioS5,00D 

55X101 toSIOXUX) 

OvcrS IOJD00 

Nothing. mai%c not cnougk of problem 

N'othiag. t choose lo live hcic 

Nothing* I can not afford to pa) 

Nothing. 1 am a rrmcr 
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Figure 14, Percentages of residents willing to pay to reduce traffic noise at current 

residence. 
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8,2*4*14 Requiring the developer to reduce excessive traffic noise levels when building 
residence* an undeveloped land next to a major roadway 

As shown in Figure 15. icarty two-thirds of a)) respondents agree or strongly agree thai 
developer should be required by the ciy or county to reduce excessive traffic noise levels when 
btildiig residences on undeveloped land next to a major roadway. The quest k>n includes both "in 
the development" and "inside the residences" in iis phrasing. Only 1 V& disagree or strongly 
disagree. The response percentages are similar across the four survey areas. 



Q2l>: 1 >> ► j mi aprcc th.ii the til) nriDUoiv should rcqvirc a developer building hotses on 
undeveloped liiotJ next i<> a major n>ad*»u) f» reduce excessive traffic nobc levels*. 1 



TU'r 




All Areas Great Falls Missoula Bune 

Sit«Kjlj \gtct at Aiffcc I Several 

SlIMjIi Hi -im, :i OiUBJIfC I V \i'\ I ii*»:nJ.J 



Billings 



Figure 15. Percentages of residents agreeing or disagreeing that residential developers 
should he reqtircd to reduce traffic noise near major roadways. 



S„2*4 t I5 Actions to reduce traffic noise effects far homes in new developments along 
busy roads 

Question 21 iben asks opinions on several development strategics thai would reduce 
traffic noise effects in the yard (or common area) or inside ihe residence, assuming the respondent 
was buying a new home in a new development along a busy rood or highway. Respondents were 
asked to rate the choices from "Strongly favor" to "Undecided." The strategies arc: 

• Pnrvide tpften or vegetated space {like a park) between nrad and residences 

• Buiid on deep lots so iutntct will be far back front rrmd 
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Buiid a turise harrier wall between rt*atf and resitfences 
BmUi an earth hcntt hetween nrad and residences 



• Design stththvision so that areas ieast sensitive to noise t^ara^es, streets) are chtsest to road 

• Lay oul lots or residences so that ncrisc- sensitive areas i[*attos* decks t balconies} face away 
front road 

• Use windrjws and dtntrs or walls/rotrfs that tire more sound-insuiatin^ than usual 

• Include retait, ttffice ttr other mm- residential htrildings or land uses in the devefofmenl and 
(ml tftent nearest to the nrad So block ntrise 

Figire 16 shows i he results, summed over the four survey areas, com bitting the "Strongly 
favor" aid "Favor "aiswers, and also combining the "Stiongly opposed" and "Opposed" answers* 
Note that many people did not select an answer, or chose ^Neutral" or "Undecided," 

A majority of those responding are in favor of all of ihc strategics except having the 
developer build an ettrtft bentt or include non-nttise sensitive tand uses in tfte develofnttent as 
buffer from the road. The relatively low 44'i favorable response for earth herms is surprising 
because many people often prefer bcrms to walks for a loise barrier (note that 56^£ reacted 
favorably to noise harder). Perhaps ihcre is uncertainty on the meaning of the word "bcrm"; 
perhaps earth mound" would have been a better choice. Only small percentages of the 
respondents are opposed to any of the strategies. 

<J21: If buying to u new development ulong u husv mud, 

which no iic- reducing uttiuns woo Id yo» furor or oppose? 

All Areas 



Lot oricsidcncc layout 
Subdivision tfciign 

\VinJm\*. U*>*m. irmiUtKin 

Ope a space 

Noise barrier 

Built deep on lois 

rltirth ■ /nil 

Non-sensitive land uses near toad 

Stmvly civof/tuvor 




,7 }}}} }}}V ,>, , sy>, s>, / ,y s>, sW^s 
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Figure 16. Percentages of residents favoring or opposing traffic noise reduction actions 
" hen buying a new home along a busy road. 
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8,2*4*16 Willingness lo pay more for a nen* house next to a highway if the house or 
neighborhood were designed to reduce the traffic noise effects 

Question 22 asks II the person would pay more fora new house ncxi lo a highway, if the 
house or icigkborfcood were designed lo reduce the traffic noise effects. Figure 17 shows thai 
half of all respondents say "Yes. defiiitcly" (12*) or "Probably" (37%). Onc-in-fivc say "No" 
and ihc rest are either undecided or did not answer the question. The results do not vary 
substantially across tkc four sun eyed con m unities. 

Given that these results arc for all respondents, aid thus include a substantial number not 
frequently annoyed by traffic noise, one can conclude that there is a fair amount of desire for 
quieter residential environments near highways. This finding, coupled witk the results of the 
previous quest ioi. shows that there would likely be suppoit for lotsc-compaiiblc planning and 
development at the local city orcounty level. 



Q22: Would jou be willing to pnj more for *> tien house ne%t to a h icli »* n> , if iht kouie or 
nci&bborhoad were designed to reduce the truffle nu&e effect*? 




All Areas Great Falls Missoula 

Y6& Ifcfkiicty II mict>h [ 



NX* 



Butte Billings 



Figure 17. Percentages of residents willing to pay more for traffic noise reduction fora new 

house next to a highway. 
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8,2,4*17 hiu 7l\( in participating in programs aimed al helping to reduce traffic noise 
al residential sites 

Finally. Question 23 asks respondents co indicate if they would panicipatc ii any of 
several possible programs aimed at kclping to reduce traffic noise at the home site. Items range 
from reading o hrirchure ttn traffic /tttise contrtri for residences to voting for <i ncififtbortorod 
irrtprtryentcrti district to (*ay So reduce traffic noise in the rcsidenlitd area. The t|nesiion clearly 
notes, however. "No specific aciioisarc planned at (mistime" 

The results in Table IS show a fair level of interest among ihc respondents. Nearly half 
are willing to read a hrociuire on traffic noite control for residences. About a quaiicr of tic 
respondents w r onld be interested in attending a seminar OT allowing iuurte i its free lion* . Only 1G* 
are interested in [mrlici[Hilin£ in a low interest titan (tro&ram for reducing traffic rnnse impacts ol 
the htrrne site, although that percentage tcarty doubles \MYt ) for fn/rlicifralion in a federal or 
Hale grant program w ith the same goal. 

Theiv is a wide variation among the individual survey areas. For all of the possible 
programs, the respondents in the Lower Rattlesnake area in Missoula have the highest positive 
response rates. 



Table IS: Percentages of Respondents Interested in Participating in Programs Aimed at 
Helping to Reduce Traffic Noise at Residential Sites 



Possible Program 


.S um for 
All Areas 


Great Falls 


Missoula 


Butte 


BitUngs 


Read brochure oi traffic noise 
control for residences 


48** 


36* 


62* 


56* 


45* 


Read brochure on land use plain tig 
neara noisy roadway 


33* 


22* 


50* 


35* 


30*' 


Panicipatc in federal or state grant 
program for reducing traffic noise 
impacts at your komc site 


30* 


31* 


46* 


41* 


22* 


Allow home inspection to identify 
waysto reduce traffic noise at your 
home site 


26* 


23* 


38* 


36* 


20* 


Attend seminar on ways to reduce 
iraffic noise at your home site 


24* 


23* 


29* 


M'A 


19* 


Voce for neighborhood improvement 
district to pay to red nee traffic noise 
in your residential area 


21* 


21* 


35* 


29* 


15* 


Panicipatc in low interest loan 
program for reducing traffic noise 
impacts at youriomcsitc 


I6tf 


10* 


21* 


24<* 


13* 
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Respondents were given ihc opportunity to add other items. Maty of these items arc 
mare general comments on ihe subject of traffic noise nit her than specific suggestions for 
programs in which to participate* Nonetheless, ticy provide same useful insights and add some 
color behind the numbers. The actual commons are in Appeidix C. Items include: 

• Great Falls: Support for ioisc barrier and elimination of engine compression brakes. 

• Missoula: Support for ioisc harrier and reduced speeds 01 E-90: train noise is a major noise 
source, traffic 01 Van Buren is a major noise source; closing windows and installing air 
conditioners is not desirable. 

• Builc: Plait trees: residents should at* pay for problems I hey did nor cause. 

• Billiigs: Belter plaining, installation of new windows has reduced ioisc: purchase house 
elsewhere: move, make quiet asphalt as a standard city spec for pavcmcits: eiforce speed 
limits or slow down traffic: enforce against boom boxes in residential areas: put up sign 
prohibiting engine compression brakes; eliminate trucks hauling construction materials, ioisc 
from traffic 01 Zimmerman Trait is a major problem; airport noise is an issue: subject small 
planes I hat fly over 10 the same restrictions as commercial plaics; motorcycle racing on 
Rim rock is annoying, car stcrros arc major ioisc sources: reflections off a solid fence on 
south side of road are a problem. 

S„2*J*IS Additional comment* on the survey or the subject 

Question 24 invites the respondents to provide additional comments oi any aspects of tic 
survey orthe subject. Over sixty respondents provided comments, including one six-page letter. 
The actual comments are contained ii Appeidix C. 

By far the major source of complaints is the use of "jakc" brakes, often despite posted 
restrictions aid the lack of eifonrement of those restrictions (12 separate comments). Other 
comments include requests for noise barriers (5 commentsi. quieter pavements (4 comments), 
restrictions on car stereo boom boxes (6 comments), thoughts oi buying next to mads (5 
comments), house design and improvements (2 comments), aid concerns about traffic, 
motorcycles aid bad mufflers (5 comments!. One person emphatically stated that taxes should 
not be raised to solve problems for people who bought or built a house by the interstate. 

8.2*4*19 Comparison of respondents "frequently annoyed" or "not annoyed" by traffic 
noise 

This last sectioi takes a closer took at the respondents who say they are frequently 
annoyed by noise from traffic on major mads, compared to those who say they are not ainoyed 
by traffic noise. The focus is on those survey areas and sub-areas where over half the respondents 
say they are frequently annoyed by traffic noise (that is. all of the survey areas excluding the 
eastern and central Rimrock sub-areas in Billings). Within these areas of "frequent annoyance " 
roughly 60^ of the respondents said they arc frequently ainoyed by traffic noise and 4(W say 
they arc not. 

The differences in opinions of these two gmups of respondents are substantial. These 
differences point to the problem of promoting noise mitigation programs to those who do not feel 
negatively affected by traffic noise. 
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Ii tkc following discussion, these two groups of respondent arc labeled Freqttently 
Annoyed and Not Annoyed. As might be expected, ihc majority of the Frequently Annoyed live 
next lo or within one block of (he road, and the majority of the Not Annoyed live two or more 
blocks away. 

Tabic 19 presents the responses of the two groups for a number of the survey questions. 

Tabic 19: Comparison of Responses of Those Residents Frequently Annoyed by Traffic 
Noise front (he Main Road and Those Not Annoyed 



Question # 


- Frequently A T *»f 

Annayed Annoyed 


7 


Lack of traffic on main road: Rated poor or very poor 73% 21** 


7 


Peace and quiel from man made noises: Rated poor or 53% 41% 
very poor 


9 


Traffic noise is highly noticeable inside residence 71% \3% 


9 


Traffic noise is highly noticeable in front yard 69% 36% 


9 


Traffic noise is highly noticeable in back van) 87% 36% 


9 


Traffic noise is highly noticeable nowhere 2%> 27% 


10 


Annoyed or highly annoyed lasi week while inside 65% 10% 
residence 


11 


Annoyed or highly annoyed lasi week while outside 75% 12% 
residence 


13 


Gave great deal orsome consideration to noise when 3 1% 20% 
buying/renting 


14 


Traffic noise is louder or much louder since moving in 67% 22%' 


15 


Traffic noise has become more bothctsomc overtime 49% 8^* 


16 


Have made adjustments in way of living because of 50% S'i 
traffic noise 


19 


Willing to pay some amount lo reduce traffic noise 35% 6% 
noticeably ax current residence 


20 


City or county should require developcrto reduce 68% 
excessive traffic noise levels in the development or 
inside the residences: Percent agreeing or strongly 
agreeing 


47% 


22 


Would be willing to pay more for new house next lo 58% 35%< 
highway, if hoise or neighborhood were designed to 
reduce traffic noise effects 



Of particular interest are the differences for questions 14,15. 16. 19 and 20: 



Two-thirds of the Frequently Annoyed feel traffic noise is louder or much louder since 
moving in, compared to less than a quarter of those Ntti Anwtyed* 
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• Half of (he Frequently An tuned say traffic noise has become more bothersome over time, 
compared 10 fewenhan ten percent of those Not Annoyed. 

• Half of the Frequently Annoyed say (hey have made adjustments in their way of living 
because of tmffic noise, compared 10 under 10 percent of those Not Annoyed* 

• Over a third of the Frequently Annoyed arc wilting to pay some amount io reduce traffic 
noise noticeably at current residence. compared to only six percent ol 'those Not Annoyed. 

• Two-thirds of the Frequently Aruwyed agree or strongly agree that a city or county should 
require developers building next to existing roads to reduce excessive traffic noise levels in 
the development or inside the residences, compared to less than half of those Not Anwryed* 

Table 20 shows the differences in the types of adjustments that the two groins have made 
in their way of living. Of tote: 

• Eight percent of the Frequently Annoyed have constructed a fence or wall as a noise barrier, 
compared to three peicent of those Not Annoyed. 

• Sixteen peicent of the Frequently Annoyed have upgraded doots or windows (or added 
siormsi. compared to four percent oft hose Not An/wyed. 

• Fony-foir percent of the Frequently Annoyed lav* closed windows, compared to five percent 
of those Not Annoyed, 

• Eigbteei percent of the Frequently Anmryed have moved outdoor activities indoors. 
com|xired totwo percent of those Nat Annoyed. 

• Twenty-two percent of the Frequently Annoyed have turned on background sounds (fans, air 
conditioning, misic. etc) to mask the traffic noise, compared to three percent of those '■■ ■/ 
A nnttyed 

Clearly, traffic noise has caused many people to adjust their ways of living, including spending of 
their own funds in an attempt to reduce traffic noise levels. 

Table 21 shows a much higher rate of acceptance by those Frequently Annoyed of various 
mitigation strategies that could be done off the person's property to reduce traffic noise, 
especially in terms of building a noise barrier wall or bcrm and restricting Jake brake use. 



Table 22 shows much stronger beliefs among those Frequently Annoyed that noise 
barriers, major hedges and air conditioning/closed windows would be effective traffic-noise 
reduction measures. 
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Tabic 20: Comparison of Residents Frequently Annoyed and Not Annoyed by Traffic 
Noise: Percent Who Have Made Adjustments to Way of Living 



Type of Adjustment 


Frequently 
A nnoyed 


Xot 
A nnoyed 


Closed windows 


44* 


5** 


Timed on background sound 


22* 


3* 


Moved activity inside 


IS* 


2* 


Planted trees or bushes 


IS* 


6U 


Upgraded dooni/windows 


16* 


4<* 


Added drapes/other sound-absorbing material 


14* 


3* 


Used different area of yard 


12* 


1* 


Increased insulation in walls/roof 


12* 


3* 


Changed use of (Dons 


10* 


2* 


Used earplugs 


9* 


0* 


Moved indoor activiiiesioanoihcr room 


9* 


29 


Constructed fcnccVwall 


8* 


3* 


Locaied garagc/outbullding to block noise 


4<3 


1* 


Buill an canh mound 


1* 


1* 



Tabic 21: Comparison of Residents Frequently Annoyed and Not Annoyed by Traffic 
Noise: Percent Hating Traffic Noise Reduction Methods as Acceptable or Very Acceptable 



Method 


Frequently 
Annoyed 


Not 
Annoyed 


Noise barrier wall between residences and ibe mad 


65* 


2W 


Earth berm (mound) beiwccn residences and the road 


46* 


17* 


Rcpaving the mad with quieter pavement 


53* 


36* 


Traffic regulation (banning ccnain vehicle types, restricting bonis on 
load, reduce speed) 


43* 


26* 


Restrict use of jake brakes 


73* 


41% 
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Tabic 22: Comparison of Residents Frequently Annoyed and Not Annoyed by Traffic 
Noise: Percent Believing Int pro vera ent Would Noticeably Reduce Traffic Noise 



Improvement 


Frequently 
A nnoyed 


■Vol 
Annoyed 


Constructing a fence, watt or earth monad lo be a noise barrier 


41% 


8% 


Add orrclocaic garage or on building to block noise 


2% 


0%> 


Add oripgradc drapes or other sound-absorbing material in rooms 
facing traffic 


11% 


5% 


Relocate more lotsc-scisiiivc loomsio quieter side of bouse 


3% 


1%. 


I mall air conditioning to allow windows lo remain closed 


22% 


9% 


Plant major hedge to create noise barrier 


26% 


13% 


Upgrade wall or ceiling insnlaiion levels 


11% 


6% 


Upgrade windows or doors on side facing traffic 


19%: 


8% 


Relocate outdoor activity to side facing away from traffic 


4'i 


3% 



Tabic 23 shows that those Frequently Annexed are more in favor of all eight suggested 
noise- reducing strategics for new houses or developments built along cxbding busy muds than 
ihosc Nat Annoyed, with the greatest differences regarding sippon of noise barrier walls or 
hcrms. 



Table 23: Comparison of Residents Frequently Annoyed and Not Annoyed Traffic Noise: 
Percent Favoring or Strongly Favoring Noise-reducing Strategies for a New Home Atom; a 

Busy Road 



Strategy 


Frequently 
Annoyed 


Smi 

Annoyed 


Open space 


62%> 


51* 


Built deep on lots 


51% 


47% 


Noise barrier 


7l%> 


35% 


Earth bciii 


52%> 


23% 


Subdivision design 


69% 


56% 


Lot or residence layout 


72%> 


62% 


Windows, doors, insulation 


68% 


55% 


Include non-sensitive land uses 


52%' 


37% 
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Finally. Tabic 24 shows that the Frequently Annoyed arc more willing thai chose Not 
Aawned \o participate in all of the mentioned possible programs aimed at reducing traffic noise. 
Ii panic ■ lar, nearly half of i be Frequently Annoyed expressed interest in a federal or stale giant 
program. 

Table 24: Comparison of Residents Frequently Annoyed and Not Annoyed Traffic Noise: 
Percent Who Would Participate in Programs Aimed at Reducing Traffic Noise 



Possible Fragrant 


Frequently 
Annoyed 


Not 
Annoyed 


Read brochure on I rafDc noise control for residences 


57* 


38* 


Read brochure oi land use planning near a noisy roadway 


37* 


25* 


Aiiend seminar on ways to red nee tiaffic noise at your home site 


36* 


15* 


Allow home inspection to identify waysio reduce traffic noise at your 
home site 


37* 


21* 


Paiticipatc in low interest loan program for reducing traffic noise 
impacts at yourhomesite 


26* 


6* 


Paiticipatc in federal or state giunt program for reducing traffic noise 
impacts at yourhomesite 


47*> 


17* 


Vote lor neighborhood improvement district to pay lo reduce traffic 
noise in your residential area 


32* 


13* 



8,2*4*20 Summary of residents survey 



man 



Its 



Over six hundred residents in four Montana communities responded to a survey on traffic 
noise and its mitigation. The communities were ii Great Falls (near Country Club Boulevard and 
the 1-15 Spun. Missoula (in the Lower Rattlesnake area tear 1-90), Butte (the Hillcrcsi area near 
M5.-viM.and Billings (along Rimrock Road from 5* Street to3Sth Street). 

Half of all of the respondents' dwellings were adjacent to the main road or one block 
away, with the other half two or more blocks away. The response rale was higher for people 
close to the road than for those farther from the road, which correlated with their expressed 
annoyance over traffic. Nearly 90* of the respondents live ii single-family homes (with only 
75* in ihe Great Falls area). Over 90* own their housing unit, with nearly otKf having lived iu 
their homes for 10 or more years. Most of the houses are occupied by two or fewer people, and 
most of the responding households do not have children 

High propotliois of respondents rate seven different neighborhood qualities as "Very 
Good" or "Good." with two exceptions: 

• More than half of i he survey's respondents rate iaek of traffic on the main road as "Poor" or 
"Very Poor." 



Likewise, one Ihird rate Peace and auiet from outdoor mattmade tunsex as "Poor" or "Very* 
Poor." 
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The negative responses are much higher for those respondents within a block of the road 
compared to those farther away, and arc higher for respondents in Missoula and Great Falls 
compared to Butte and Billings. 

Over half of a)) respondents say thai traffic noise from major roads and highways 
frcqicntly annoys them at iheir home site. Traffic noise is the most freqicntly cited noise 
annoyance, followed by dos\s and other frets* aircraft, and car htn»n boxes or stereos. Noise from 
traffic on focal streets (excluding car stereos) was not a major source of annoyance. Sixty 
percent of those living next to the road or within one block say that they are frequently annoyed 
by traffic wnse front majtrr roads and highways, compared to only JO* of those farther from the 



By area, much higher portions of respondents in Great Falls. Missoula, and Butte cite 
major road traffic noise as a freqicnt sounre of noise annoyance compared to residents in 
Billings. Focusing on Billings, ihe eastern and central sib-areas along Rimrock Road (east of 
Rehbcrg Lane j show a much lower rate of frequent annoyance than the sub-area west of Rchbcrg 
Lane, where Zimmerman Trail is a noise source of concern to respondents. 

Excluding ihe eastern and central Rimrock sub-area responses, fully two-thirds of the 
remaining respondents (in western Rimrock. Great Falls, Missoula and Buue) cile major road 
noise as a soiree of freqicnt annoyance, which was twice as much as the nexi highest noise 
source. Also, nearly two-thirds of this remaining group of respondents say thai traffic noise is 
highly noticeable in their backyards, almost 6TO say the from yard and over half sty "inside the 
residence." 

Just over one-third of the respondents sty they were ^Annoyed" or "Highly annoyed" by 
traffic noise while inside their hoises in the week phono the survey: that percentage increases to 
AVA for outside the residence. The sirvcy was administered during the las week in August and 
first week of September, when Montana's weaiher was ideal for spending lime out-of-doors. A 
quaiterof all respondents say they are annoyed "All" or "Much of the day" by traffic noise while 
outside, and nearly onc-in-five repoit the same while inside. People living text to the main 
roadway are much more likely lo be annoyed by the roadway's traffic noise than others are. 
While inside, nearly half of these people find traffic noise to be annoying "All" or "Mich of the 
day" compared to only 15*i of those who live a block or more away. Missoula residents show 
the most annoyance, followed by Grcal FalLs. Butte, and Billings. 

Nearly three quatieis of all respondents say they gave little or no consideration to traffic 
noise, or were tnaware of traffic noise, before buying or renting their residence. About a quarter 
feel that traffic noise has gotten "Much loader" since they moved inio their residence, and another 
qiaiter "A little loider." About 3TO say that traffic noise has become "More bothersome" over 
time. Only two percent (25^)" fee) traffic noise is now "Quieter." although just over a quancr 
say they have gotten "more used to (tolerant of) the traffic sotnds." 

Just over a quarter of the respondents say they have made adjustments in how they live 
because of traffic noise, ranging from almost half in the Lower Rattlesnake area in Missoula to as 
little as 18'i in Billings. By farthe most common adjustment is to close windows* followed by 
[/lanting trees or busftes, turning on back^rtmnd sound (such as fans, air conditioning or music I 
and moving activities inside. 

Noise from Jake brakes was cited as a source of much annoyance by many people in the 
comment section of the survey* Several people specifically complained about the lack of 
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enforcement of existing engine brake isc restrictions Over half of the tola) respondents I In J 
restriction in use of Jake brakes to be a ^Ver\ acceptable" or "Acceptable" method of noise 
control. Over 40*<f of all respondents rate noise barriers* reftaving, and traffic regulation as 
"Very acceptable" and "Acceptable," Differences ii opinion on noise barrier walk compared to 
caiih bermsdoexisi. however: walls seem more desirable than tvrms 

When asked about which of sevcnil methods would noticeably reduce noise in iheir 
homes. respondents most Often Ciled noise barriers* bedges, air conditioning t€> allow nindtms to 
remain closed, and upgrading doors and windows. However less lhan a quatter of all 
respondents are willing id pay to have noise reduced ai I heir current residence (ranging from Jfi'-f 
in Billings to 3W in Missoula). Twenty two percent of (hose in Missoula say (hey arc unable (o 
afford to pay. Of those indicating a willingness (o pay. by fan he most commonly chosen dollar 
lange was SI -000 or less. 

Interestingly, when asked if they wonld pay more for a kw house next to a highway if 
the hoise or neighborhood were designed to reduce the traffic noise effects, half the respondents 
say "Yes. definitely" or ^Probably" 

Nearly two-thiids of all respondents agree or strongly agree that devclopcis should be 
requited by the city or county to reduce excessive iiaffic noise levels when building residences on 
undeveloped land next to a major roadway. The most favored strategies arc: 

• Subdivision design with areas least sensitive to noise t garages, streets) closest to the rt*ad 

• Provision *rf open or vegetalat space {e.g., park} between road and residences 

• Building it) rurisc barriers. 

Finally, the survey shows a fair level of interest among ihe respondents in participating in 
any of several possible programs aimed at helping to reduce traffic noise at the home site. Nearly 
half are wilting lO read a brocbure on traffic wrise control for residences. Aboil a qiailcr of the 
respondents wonld be interested in attending a seminar or allowing tunrte inspections program. 
About 30*# would consider f*arlici[*alion in a federai or state grant program aimed al noise 
reduction at the home site. 

Given that these results are for all of ihe respondents, and thus include a substantial 
number of people who say that they are not frequently annoyed by traffic noise, one can conclude 
that there is a fair amount of desire for quieter residential environments near highways. These 
findings suggest that there likely is snppon for noise-compatible planning and development at the 
local level. 

When comparing those respondents who arc Frequently A nnoyed by traffic noise to those 
who are St>t Ammyed. the differences in opinions are substantial. 

• Two-thirds of the Frequently Annoyed feci traffic noise is louder or much louder since 
moving intotheir residence, compared to lessthan aquancr of those Sat Ammyed. 

• Half of the Frequently Amutxed say traffic noise has become more bothersome over time, 
compared to under ten percent of those j\7*r Annoyed. 



Bowlby& Associates* Inc. Page 150 

Traffic Noise In Montana- Final Report July 2004 

• Half or the FrwqUadly Annoyed say (hey buvc made adjustments in ihcir way of living 
because of traffic noise, compared id under ten pciccnt of those No? Amwyed. 

Clearly, traffic noise has caused many people to adjust ibeir ways of living, including spending 
their own funds, in an all em pi to reduce traffic noise levels. 

Those people who are Fmqttenih Ammycdixxt much more receptive to various mitigation 
strategics thai could be done off ibe person's property to reduce traffic noise, such as biilding a 
noise barrier wall or bcrm and restricting jake brake use. Compared to those N&i Annoyed, they 
are also more in favor of several suggested noise-reducing strategies that could be done by 
developers for new houses or developments built along existing busy roads, such as noise barrier 
walls or herms. They are also more willing than those A'*-; Amwyrd to patticipate in several 
possible programs aimed at reducing traffic noise, with nearly half expressing interest in a federal 
or stale grant program for noise reduction. 

While these differences highlight the severity of the problem for some, the differences 
point to the problem of promoting noise mitigation programs 10 the larger piblic. thai is. those 
who do not feel negatively affected by traffic noise. 

8.3 Sirvcy of Planning Officials 

8.3.1 Planning Officials Survey Plan 

The planning officials survey is aimed at determining the extent to which traffic noise isa 
problem, relative to other quality of life issues and other types of noise. En addition, opinions on 
the effectiveness of noise mitigation methods are sought. Next, the whole issue of noise 
mitigation requirements for developers is explored. Finally, ihe survey addresses the imponant 
issues forsuccess of a noise-compatible program and important roles for MOT. 

The survey was targeted to particular individuals. A pre-distribution database was 
developed containing the names, addresses and telephone numbers of the individuals whose 
response was desired. The surveys were mailed directly to these individuals. 

The planners were given the options to either use their name in connection with the 
survey, refer to their organization by name, keep their name anonymous, have someone check 
with them before using their name or organization, and slate if they wanted a copy of the final 
report. 

Follow-up telephone calls were made lo some of those individuals who did not respond 
and who worked forthe more populated jurisdictions. Additionally, several surveys were handed 
oui to attendees at a presentation on noise-compatible planning made by the study team at the 
October 2003 Annual Meeting of the Montana Association of Planners. 

8.3.2 Planners Survey Contents 

The survey includes questions on the following subjects: 

• Characteristics oil he planning Jurisdiction 

• The degree lo which various lypes of noises are a problem in residential areas 
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• Residential ureas it ihc planning jurisdiction where traffic noise is a problem, 

• If the city/county has any noise-related ordinances (requesting information on who handles 
enforcement), 

• The respondent's opinions on the acceptability of a variety of highway traffic noise redaction 
methods for residential ureas. The methods arc the same as those in the residents survey; 

• If the jurisdiction has required a residential developer who wants to build on undeveloped 
land next to a highway to take any of a variety of actions for reducing excessive traffic noise: 

• The respondent's opinions on who should pay to reduce excessive traffic noise when a 
resident ia) developer builds new residences alongside an existing highway or major road; 

• The imponauce of various actions for the success of a noise-compatible residential 
development program in the city/county, and 

• The importance of a variety of potential activities or roles for MDT for success of a noise- 
compatible development program in the city/county. 

Appendix B includes a copy of the survey. 

8.3.3 Planners Survey Results 

In late summer of 2003, the final six- page written survey was mailed to 1 13 men frets of 
the MAP, Responses were received from 42 of the MAP members, fora 38** response rate (one 
survey was completed jointly Great Falls-Cascade Co, City-County), Most responses from 
Montana Association of Planner members came from people living and/or working in the state's 
most urban counties. 

Table 25 displays number of survey results by county. 

Nine surveys were returned from planners working in Gallatin County, Gallatin County 
includes the citicsof Bozeman, Belgrade, and Manhattan. From 1990-2000, Gallatin County was 
the State's fastest growing county. 

8,3*3*1 C haratieristic? of planning juristiicliome of respondent* 

As shown in Figure IS. most (40 of 42) survey responses are from persons affiliated with 
local government planning agencies, Thiny-nine responses are from persons working as city 
and/or county planning professionals. One survey response is from a pcison serving as a board 
member fora Montana local government planning commission. The remaining two responses are 
by persons employed in providing planning consulting services. 

The survey response rales are 45'i 140 out of 87) for MAP membeis associated with 
local governments. The response rate is S'.f (2 out of 24) for MAP members not directly 
affiliated with local governments. The response pattern indicates a greater interest in "traffic 
noise management" among local government planners, and among other persons providing 
planning services in Montana. 
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Tabic 25: Number of Survey Responses by County 



County 


largest Cilia; 


# Survey Responses 


Gal lot in 


Bozeman. Belgrade, Manhattan 


9 


Lewis A Clark 


Helena. E. Helena 


5 


Yellowstone 


Billings, Laurel 


5 


Flathead 


Kulispell, Wlftcfok,CoL Falls 


a 


Cascade 


Great Falls 


3 


M E&SOU lu 


Minonb 


3 


Silver Bow 


Butie. Walkcrville 


2 


Beaverhead 


Dillon 




B load water 


Townsend 




Carton 


Red Lodge 




Cusier 


M lies City 




Daniels 


Scobey 




Fallot 


Baker 




Fergus 


Lewtstown 




Lake 


Poison. Roian 




Roosevelt 


Wolf Poind 




Skcridan 


Plenty wood 




Teton 


Choccau 





Two-thirds of the respondents (29 of 42) were fiom jurisdictions of 20.000 or no re 
people, as shown in Figure 19, 



In tke past decade. 60*4 of the respondents' jurisdictions have had population growth of 
five or more percent, as skown in Figure 20. Ten percent have had no change and ten percent 
have kad a decrease in population. 
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Figure 18, Distribution of planner respondents by type of agency* 
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Figure 19, Distribution of planning jurisdiction populations for the responding planners. 
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Kip* re 20. Population growth In past decade for jurisdictions of responding planners. 
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The plainer* were asked id indicate which of several planting documents are adopted by 
cilher all or pan of their planning jurisdictions* Figure 21 shows the results. Nearly three- 
quartet* adopt Growth Policies Tor pans of (heir jurisdiction and -KFi or more adopt Cojriuii 
improvement Plum aid Comprehensive Ptarts for parts of their jurisdiction. Oily oic-in-fivc 
adojx Lortd Use PUms for pans of I heir jurisd id ion. 



o4: What local government plans are 
adopted In your jurisdiction? 



Growth Policy 

Comprehensive Plan 

Land Use Plan 

Capita] Improvement PLin 

Transport at wi Plai 

Urban Redevelopment Plan 

Parte & Recreation Plan 

Design Guidelines Downtown Plan 

Critical Lands Plan 

Neighborhood Plans 

Open Sjxicc Plan 




I i i I 



ifi iifi HYi KM 40<f 5OT- GOT 7OT 80tf 9TO lOCft 



Figure 21. Percentage of planners whose jurisdictions adopt various plans. 
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The planners were also asked which of several plat implcmcitaiioi actions are carried 
on in their jurisdictioi. Figtrc 22 shows (he results* Niic-in-icn carry on zoiing and 
subdivision regulations in either all or pan of their jurisdictions* Nearly two-thirds have 
responsibility for building codes and Special Improvement Districts, Only one handles land use 
permits. 



QJ: What plan implementation actions 
arc carried out in your jurisdiction? 



Zoning 

Subdivision Regulations 

Building Codes 

Developer Permit Regulations 

StDs 

Conservation Easement 

Impact Fees 

Land Use Permits 

OT ICE* 2(H 30* 40* 50* GO* 70* 80* 90* I GO* 




Figure 22. Percentage of planners whose jurisdictions carry out various plan 

implementation actions* 
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8.3*3*2 Degree of noise as a problem in the jurisdiction** residential areas 

Question 5 asks about ibe problem of noise impacts it residential neighborhoods. Figure 
2} and Figure 2-1 show (he results. Planters indicate the most prevalent source of noise problems 
in residential neighborhoods is large truck* utinR major rottds and highway** with half ciling 
them as a "Major or Medium" problem, Thrce-in-ten cite noise from general traffic on main 
roads, while only 12% note noise from &etteral traffic tm local mads. Train wrise IS a "Major OT 
Medium" problem in one-third of the planning jurisdictions, and aircraft write in 2l*.f . 



Q5: To what degree arc the folio wing 
noises a problem in residential areas? 



Lane Trucks on Main Rt&ids 



Traffic on Mam Roads ^ 



Traffic on Local Roads 



A lie raft Noise 



Train Noise 



1 L1,L * 






i * 






Mjjor rmliltni 

HI 

Medium rrohlem 

J j 

m inur Piftbkm 




w!R?I ■■;*;;* j ;*.;*.- ;* 


40* (If) 

4*1* | IT) 




rr ll&£W* rrr ^rrrr 


1 


O'.l Hh 


=v;o;o/;o^:;^;^v;ci^- >^ 


'.■-.■ -. 1 -.-| -is* i m 


|24*'<|l>| 


1 

1 

.1 ±ti*i iTra 


ii* in» : ! ! ! 


:>^:^|i:^i5i 


. < -^./: 








vi . * — * 








\i 


»*t»i; 




■ 




Not! Pruohrm 


■:^™™| i1*n ; ; 




^]45f |IV| 




|av+^ui 


i i i 


HI ■*** 


i Note: 42 lolnl rcrponsrs. 


:m»:«««m»:«-:«.J:i-* **• 
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,13!*<fci 


kvujfin! 


ii! I 


1 1 1 1 1 1 1 1 
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1 1- 
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H — i — h 
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Figure 23. Percentage of planners whose jurisdictions have various transportation noise 

problems. 
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Q5: To nhui degree arc the following 
■oka ■ problem in rcstdcntiularcus*? 
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Figure 24. Percentage of planners whose jurisdictions have various non-transportation 

noise problems. 
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Most responding planners fee) thai traffic noise is a major problem in more than oie 
residential areas in their jurisdictions, with U'i noting "About half" of the residential areas. 
Only five percent (two planners) said "None." Figure 25 displaysthc resilts of Question 6. 



Qfi: In htiu many residential .ni.i:. it 
tmffk noise a nmjin- problem? 
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Figure 25. Extent of traffic muse problems in residential areas* by percentage of planners* 



Question 7 then asks the planner id identify highway sections and other main roadway 
sections that currently caise noise problems or impacts on residential areas in their planning 
jurisdiction. They are also asked 10 identify sections that are likely id develop traffic noise 
impacis on residents within lie next lOyears. Over 120 roadway sections, spanning 13 counties, 
have been listed: 

■ Majortruffic noise impaci area: 5-1 roadway sections 

• M j n ir traffic noise impact area: 44 roadway sections 

• A traffic noise impact area will likely develop in next 10 years: 29 roadway sections 



These 127 sections are tabulated in Appendix D. Table 26 below lists ihe number of 
cited roadway sections in each of the 13 couniies. separately by nearest c it y or town. The cilies 
of Bozcman. Billings and Helena have the most existing sections, anointing lo nearly half of all 
listed sections. Bo/eman and Billings also have the most fuiure sections, nimbcring 16 of the 
liacd 29. 
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Tabic 26: Number of Areas Impacted by Traffic Noise by County and City, as Listed by 

Planners Responding to Survey 



C aunty 


-. „ «. Major Traffic 
City, A T wr^ Cny, or * " 
_ Noise Impact 

fawn 

Area 


Minor Traffic j\oise impact 
Noise Impact Area Developing 
Area within 10 Years 


B cave Acad 


Dillon 


1 I 


Broadwater 


Tow isc nd I 


1 


Cascade 


Great Falls 2 


1 2 


Custer 


Miles City I 




Fcgus 


Lewis* own 2 




Fiat lead 


3 


1 1 


Flathead 


„. 




Flat lead 


Kalispcll I 


^ 


Flat lead 


Whicc fish 1 


1 


G alb* it 


Belgrade 3 




Gallatin 


Bclgradc/Bozcman 3 




Gallatin 


B eve man 14 


9 9 


Lake 


„. 


3 


Lewis & i.'Liri: 


Helena 9 


9 3 


M issou la 


Missonla 5 


6 3 


Silver Bow 


Bittc 


a 


Teton 


Fairfield 


2 


Yellowstone 


Billings 9 


10 7 



In general, most respondents feel lhat traffic noise impacts in (heir jurisdictions* 
resident ml area** will become a grcaier problem over the next 10 yeare. Nearly onc-in-fivc say 
ihese impacts will be a "Mich greater problem", and half say a "Slighily greater problem." No 
one thinks ii will be Jess of a problem, although two of MAP members (5^ J fee) that noise will 
never be a problem in their planning areas. 
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8,3,3*3 Current noixc rcgttlaii&ns 

Interestingly, many of the plaining jurisdictions have some kind of noise regulations in 
place. These regulations arc reactive in nature, mthcr thai proactive. Figure 26 shows lhat foity 
or more percent have regulations on: sound limits by lime-of-day; sound limits by locations or 
land uses, or sound criteria for Disturbing ihe peace. " Also, a third have sound limits Tor specific 
types of noises. 



Q9At What LjdcI* of HKiu- rtgvlutfcins 
urc cn.u led In j»«r jurisdiction? 



Sound lini its bv iimc*uf-da\ 



' DiMuibing the Peace* criteria 



Limit* by location at land uic 



Sound limns by tync of noUc 



Other hails on kveh ■ 2*4 < li 




2^ 



an 



40', 



Sfl'r 



604 



Figure 26. Percentage of jurisdictions with various noise regulations. 



Planters were given four types of community noise sources and asked which arc 
regulated in their jurisdictions* 

Figure 27 shows that 4W1 regulated jakc brakes f prior to 2003 Stale LzgiMlative action). 
A quarter fCgllaiCrMu/swrjTo* vehicles aid ear slereo/bacmt .'^^m^ihiI I9tt regutate mufflers. 



It most cases, the local police enforce these regulations. Additional or alternative 
enforcement is provided by Codes Administration in several instances for sound limits in specific 
locations or land uses. Other mentioned entities include: sheriff, highway paiml. planning 
department, zoning administration, aid health department. 
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Qlfli Wbich ttkklc-rckilcd 
ooUci urc rrgukilrd? 




hnginc Broke* 



(\>nrtiiKtioi 



Stcrco* 



MuEIKin 



Figure 27. Percentage of jurisdictions with various vehicle -related noise reflations. 



8.3*3*4 Acceptability t*f various methods Jar reducing traffic noise effects in the 
jurisdiction 

Question II asked abom the acceptability of six methods Tor reducing traffic aoisc effects 
in the planner's jurisdiction. The results, shown in Figure 28. arc interesting. The most 
acceptable methods air: 

• Restrict use of jak* brake (6M- choose acceptable or very acceptable), although ibis option is 
no longer available due to the act ioi of the 2003 State Legislature. 

• Buifd an earth bemt inttmnd} as a "n&ise barrier" (67'i choose acceptable or vciy 
acceptable I 

• Resrave the mad i*ifh quieter pavement 162'i choose acceptable or vciy acceptable, although 
this met hod had the highest percentage of "Very acceptable" responses at 3$%) 



While two-thirds find an earth bemt to be acceptable or very acceptable, only a third feci 
noise barrier waits are acceptable or very acceptable (with another third finding lo be waits 
unacceptable, the highest degree on uiacccptabiliiy of the six listed methods). Aesthetic issues, 
or possible concerns over long-term maintenance may have influenced these responses. 
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Half Ihc planners fed traffic refiulalu*ns restricting funtrs. sftecd. or "olhec 1 * noise- 
prtTdtwin& conditions (scparaic from engine compression brakes) would be acceptable or ver> 
acceptable: one- in- five are opposed to such regulations. 

Just over 40*-i of the plan ic IN feci traffic ec&ulalions banning type* of noisy vehicles to 
be acceptable or very acceptable, with one- in-fivc again opposed to such regulations. 

Two planners added ihcirowi methods lo the Jtst: one rating regulation of motorcycles as 
very acceptable, and one fating planting of vegetative totse barriers as very acceptable. 



Q II: H»i» acecplabk wuvld ihc fi>LU>uim£ methods he l<> 
reduce truffle nunc in rvtidcntiul uresis'? 



Quieter Fivcmcj 
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Rc^ufaie Speed. Time. etc. 
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Figure 28. Ratings of traffic noise red action methods by responding planners. 



8.3*3*5 "\oist~compatible development" actions required of residential developer 
building next to major roads 



Question 12 focuses on "noise-compatible development" actiois required of a developer 
(or biilderj by the jurisdiction when the developer wants lo locale residences on undeveloped 
land next lo a major luad or highway. The question lists twelve actions aimed at reducing 
excessive highway traffic noise levels or their impacts. The questions also ask the planners if 
they are aware of the developers having taken "noise-compatible development" actiois oi iheir 
own initiative. Finally, the question asks if (he planting jurisdiction would consider requiring 
such actions in the future. 
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Figure 29 and Figure 30 show the results* What is most interesting is that there ure many 
more respondents noting that developers lave takci actions on their own than there arc noting 
actions being required by the local jurisdiction* A round MM of the planners say that developer 
have: 

• included nonresidential buildings and land uses and put them close t€> the highway; 

• Until rows of townltouses t a[HtrIntents, etc., next to Ifte road to serve as ntrise barriers^ 

• Laid mtt lots so that n*rise~sensilive ttreas {initios* decks, balconies, etc.ljace away from the 
inghway\ 

A quaitcrofthc planters note thai developed have: 

• Built on earth herm between Ifte itigitway and residences; 

• Laid tHil tlte develtnnrtent so lhal areas less sensitive to ntrise are closes! Jo the highway. 

The figures also show a fair amount of use of some of the other listed methods including: 
building on deep lots so homes will he Jar back frtmt highway (21%). providing a buffer zone 
(itften i>r vegetated space) between ftigftway and residences (19**f). and develt*ping She land tts 
sonrething other titan residential ( 1 l'*f )* 

The leasi cited developer- initiated actions are: conducting a study to see if noise will 
negatively imtrocted residences (0% )i and using nirtdtnvs. dtntrs and snrssibly walls or roojs thai 
were more sound-insulating than usual <5*<f ), The low response on the latter item - improved 
sound insulation - is somewhat surprising, given that insulation can improve ihe interior noise 
environment considerably* 

In contrast to these developer-initialed actions, the planning jurisdictions have less 
freqicntly required developers to take action* Of note, one-third have required provision of a 
buffer cone between the highway and residences* One-in-fivc have required inclusion of 
nimresidentiat buildings and land uses close to tire highway as a buffer or barrier. Slightly less 
( 17%) have requited development oj lite hind as stxncthing other titan residential. 
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*}iZ: W hm u pes ot "ttu lie cotnpuiih If development" atlfcin* htv*e hern taken 

hj developers? 
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Figure 29. Percentages of planners whose jurisdictions have req tired noise -compatible 
development actions of developers (part I i. 



Q 12: Wkai ttpes or "noise compatible development" tictfcuu hove hern Liken 

hj developers'? 
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Figure 30. Percentages of planners whose jurisdictions have required noisc-contpalihte 
development actions of developers (part 2)« 
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Despite ibe relative infrequent past requirements, the planners seemed relatively positive 
about l heir jurisdictions being wiling to consider such actions in ibe I'm u re: 

• More tban a third suy tbeir jurisdiction woild consider rwqtdring studies to see if noise will 
negatively interact residences. 

• A (bin) or more would consider provision of buffer ;<»***<* 

• A quarter say they would consider requiring inuUiins\ of earth ber/ns. 

• About 20^# say they woild consider 

1 . Devehnring the land as stmteiitin^ oSiter than residcnSiat; 

2. Laving out She deveftnmtent st> litat areas fess sensitive St* noise are ciosest to the 
highway; 

3. Htuidmg a rutise harrier wait between lite itigitway and residences i and 

4* Laying out toSs so SttaS tun se -sensitive areas ([xttios t dccks t haiconies t eSc.fface away 
front the ftigftwav- 

The actions least Jikcly to be considered by the jurisdictions as requirements placed upon 
a developer are: 

• Orienting or designing residences so that rotwns sensitive to noise {hedrtroms t eSc.) faced 
away front the highway* 

• including mntresidentiai buiidings and fand uses and putting Sitem cfose to Sfte highway. 

The former is a tow-cost and effective way of reducing interior noise impacts. Education of 
planners and buitdcreaboit ineffectiveness would seem worthwhile. 

Fuithermorc. in general, the planners feet quite strongly that a planning jurisdiction 
should require the developer to take act ion. at the developer's expense, to reduce excessive traffic 
noise levels for new residential developments next to existing major roads or highways. As 
shown in Figure 31, in response to Question 13. nearly tbrce-quaneis say they agree (45%) or 
strongly agree (26%) with ibis idea. Only two planners t.V.f i disagree (saying they strongly 
disagree). 

Additionally, as shown in Figire 32 , which is based on Question 14. nearly thrcc-quaticrc» 
say the developer should jxiy "All" (29%) or "A large share" (43% J of the cost for noise 
mitigation when building new residences along an existing highway or ma)or road. Twelve 
percent say the owner should pay "Air (5%) or "A large share" (7%) of ibe cost. 
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■' } I -V Do \ mi Litn'c thai detclopen should take actions ml deiefcper"* 
expense > to red ace excessive irafrk mobe** 




Figure 31* Percentages of planners agreeing or disagreeing thai developers should reduce 

traffic noise at their own expense. 
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Figure J2. How traffic noise reduction costs should be shared for new residences. 
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Conversely, nearly half (45%) say local government should pay No share" of the costs 
and over a thin) say (he state (36%) or federal government (36%) should pay "No share/' 
However, there was some seniimeni that ihe various levels of government should pay "A small 
share": 

• Local government: 21% of the planners 

• State government: 31% 

• Federal government: 29% 

S.3*3*6 Implementation of noise*campatibte development programs 

One way to formalize requirements on developers for mitigating noise for new 
developments along existing roads is through establishment of a noise-compatible development 
program. Examples of such programs have been described earlicrin this report. 

In response to Question 17, over three-quarters of the planners say lhai they arc in favor 
(60%) or strongly in favor (17%) of a noise-compatible development program in their planning 
jurisdiction, with the focus on new residential development or redcvelopment-iype construction 
near major roads and highways. Only one planner is opposed. See Figure 33. 
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Figure 33. Percentages of planners favoring or opposing noise-compatible development 

plans. 



Bowlby & Associates, Inc. 

Traffic Noise In Montana - Final Report 



Page 169 
July 2004 



li response to Question IS, however. less than a quarter say it is likely or very likely that 
their jurisdiction wilt implement a noise-compatible development program* Half are uncertain* 
and a quarter say it is in likely or very unlikely. Sec Figure 34 + 
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Figure 34* Likelihood of implementing a noise-compatible development program . 



Question 15 asks how important several actions woild be for a successful noisc- 
computibJc development program for the respondent's plaining jurisdiction. There are two 
categories of suggested actions, each with several different choices: 

* Local government technical assistance, planning guidelines and model ordinances: 

L Introductory publication explaining traffic noise effects and benefits of noise 
compatible development: 

2. Development of general guidelines for land use planning in areas where traffic noise 
is or will be high, 

3. Model zoning ordinance addendum for preventing/reducing traffic noise problems: 

4. Model subdivision ordinance addendum for preventing/reducing traffic noise 
problems; 



5. Model building code addendum for preventing/reducing traffic noise problems: 
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6. Technical training services for local government officials (e.g., noise compatible 
development won\shop); 

7. Ongoing technical assistance services for local government officials (on-sitc/on- line ); 

8. Financial assistance for local governments jxinicipating in program* 

• Publications, training, and technical assistance for developers, builders, realtors, 
homeowners, homcbiycrs: 

1. Community workshops on noise compatible development for builders, developers, 
and realtors, 

2. Introductory information on advantages of noise-compatible development in sensitive 



3. Technical publications for developers, buildets, and realtors on noise-compatible 
development: 

4. Technical assistance in conducting noise impact mitigation study for developers 
and/or buildets: 

5. Community workshops on noise comjxuible development for homeowners and 
biycrxand 

6. Publicationstaigcting homcowncreand homebuycre. 

Figire 35 shows the results for the fin* groip of actions (local government technical 
assistance). The planneis fee) all of the suggested actions would be "Important" or "Very* 
important" (all of the actions arc so identified by two-thirclsor more of the respondents). In fact, 
with the exception of financial assistance and nunSel bui/din& codes, all of the actions arc 
identified as "important" or "Very important" by ovcrSO^ of the plannciv Financial oufrfann 
actually has the highest "Very important" response rate (45%), along with devclopntcnt <*f general 
fiuirie fines. 

Figire 36 shows the results for the second group of actions (publications, training, 
technical assistance for developers, buildcra. realtor*, homeowners and homebuyers). Again, the 
planners feel all of the suggested actions would be "Important" or "Very important" (all of the 
actions arc so identified by 60% or more of the respondents). In this groip, however, there is a 
greater spread in the responses between the variois actions. The two actions with the highest 
percentage of "Important" or "Very important" responses arc: 

• Technical fmbfications for rievef afters* hut friers* and reaftors on wrise-ctrmpatihfe 
tfevefof>ntent<93%y. 

• Intrintuclory information on advantages of nttise m contt*atibtc dcvelo[>menl 186*1 h 

In looking at just the "Very important" category, both technical publications and 
technical assistance in conducting ntrise studies have the highest response rate, being selected by 
about 40% of the planners. The least important actions appear to be those focusing on 
information forthe homeowner or home biycr. 
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15.1 How impurtuml to a successful noise compatible development program arc the following 

actions aimed ul local government? 



Model Subdivision Onliaancc 

General Gunk liars 

OngoiDg Technical Assistance 

Introductory lUflicaikin 

Model Zoning Ordinance 

Tccbn ic*i I T ra in in£ 

Financial Assistance 

Model Building Cudc 



is. 



77<\ 






J. * . J. ' . * ._ J 



yr^/prrrrfs 



■l run W 



^5pwwv*5vyl 



: > Z\ •" >» "," '"■/ 1 






i i 



ai** 



4<l r r 



fin 



bm 



Intporant V&A *ei> Iwportmti 



Figore J 5. Importance of actions aimed at local government for successful program. 
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Figure 36. Importance of actions aimed al private sector and the public for successful 

program* 
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The last surveyed aspect on the needed components of a successful program for noisc- 
comjxitiblc residential development in local planning jurisdiction is the it>le that MDT should 
play. The nine possible MDT roles listed in the survey are. in order of select ion as "Important or 
"Very important": 

• Pruritic city/county with sound level information for undevetof/ed lands aUrng proposed 
road* (88%); 

■ h acilitate training tr/ ctty/ctnoity stuff and/or consultants (88*<i |; 

• Serve as injormation restntrce on statewide or nationwide noise-cotntHitihie deveUnttnent 
activities (86%); 

• Educate developers and tfte public thai MDT will not bttild turise barriers/bemts for newly 
built develotmtents along existing maprr roads and highways 183^4 Jl 

• Be available to assist Ureal governntent in reviewing the develotter's noise study for the 
city/amnty (8 1%); 

• DeveUq* ntrise barrier standards (79% ); 

• Assist in review/approval of twite barrier material's or systems (7d*# ); 

• Dcvetof* prtrgram implementation guidelines ( 7 l^f ) I and 

• Allow deveUnie rebuilt wrise barriers Jo be on stale right-of-way wften needed (67*# )♦ 

Again, ibe planners feel all of ibe items arc important. Clearly, however ihe most 
impoHant roles are the provision of smtnd level injorntation to tfte Ureal jurisdiction* facilitation 
of training* and education of the public on when MDT will mrt provide harriers. Ironically, the 
most important item, provision of sound level information, is something thai MDT is already 
doing for Type I projects as part of the rcqiircmcnts ii the FHWA morse regulations in 23 CFR 
772 for lis federal-aid project lotsc studies. 

8*3 w 3 t 7 Summary of planners survey results 

Forty-two planners belonging to the MAP responded to the survey on traffic noise aid its 
control. Tbrcc-quancts of ihe planners work or live in Gallatin. Lewis and Clark. Yellowstone. 
Flaihcad. Cascade. Missoula, aid Silver Bow counties. Two-thirds of ihe planners are from 
jurisdictions of 20,000 or more people. In ihe past decade. 60^f of ihe respondents' jurisdictions 
have bad population growth of five or more perccit. Nearly thrce-quaiters of the jurisdictions 
.n.l' ip growth policies* and 409 or more adopt capital improvement plant aid Ctrmpreltensive 
plans. Only one- in- five adopt land use plant. Nearly all of ihe represented jurisdictions carry* out 
zoning and subdivision regulation functions in either all or part of the jurisdiction. 

The planners say the most prevalent source of noise problems in residential 
neighborhoods is targe trucks utrng major roads attd highways* with half citing them as a 
"Major" or "Medium" problem. Three- iu-ten cite noise from general traffic on main roads, while 
only I2*.f note noise from general traffic on local roads. Train and aircraft noise is also 
problematic. 
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Most responding planners fee) thai traffic noise is a major problem in more than oic 
residential area in their jurisdictions, with 14<£ noting "Aboil half of the residential areas. They 
litt nearly 100 roadway sections that currently cause noise problems or impacts on residential 
areas in their planning jirisdiciions. These sections span thirteen counties. They also list an 
additional 29 sections that are likely to develop traffic loisc impacts on residents within the next 
ten years. Bo/cman, Billings and Helena account for nearly half of all listed sections, with 
Bozeman and Billings having sixteen of the future sections. Most of the planners feel thai traffic 
noise impacts in their residential areas will become a greater problem overthe text ten ycais. 

Maiy of the planning jurisdictions have some kind of noise regulations in place* 
including sound limits by time-of-day, sound limits by locations or land uses, sound criteria for 
"Disturbing the peace." aid sound limits for specific types of noises. These regulations arc 
reactive rather than proactive in nature, tn the large majority of the cases, the local police enforce 
these regulations. 

The plannctS find restricting lire use <tf Jake brakes, building an earth bernt ax a wrise 
barrier, and repaying tlte road with quieter inurement as the most acceptable of several listed 
methods for reducing traffic noise effects. Somewhat surprisingly, while two-thirds find an earth 
berm barrier to be acceptable or very acceptable, oily a chin! feel noise barrier walls are 
acceptable or very acceptable. Aesthetic issues, or possible concerns over long-term maintenance 
may have influenced these responses. 

The planning jurisdictions have infrequently required developer to reduce excessive 
traffic noise when the developer has wanted to locale residences on undeveloped land next to a 
major road or highway. The most common action is provision of a buffer zone between the 
highway and residences (one-third of the respondents), followed by inclusion of nonresidential 
buif dings and land uses close la the highway as a buffer or harrier lone- in- five ) and development 
of the land as Sitmcliiing oilier than residential (17*1 ), 

In contrast, many more respondents were awair of developers having laken actions on 
their own. Aroind JOT say that developed have: included nonresidential buildings and land 
uses and put litem close to Site highway, built rows of townhouses* apartments, etc, /text Jo the 
road It* serve tts wrise barriers or laid out lots so that noise~sensitive areas (palit*s, decks, 
balconies) face away from She highway. 

A quarter note that developers have, built an earth berm between t/te highway and 
residences, or laid out lite developnteni so that areas less sensitive la noise are closest to the 
highway. Only 5*£ note the use of windows, doors and possibly walls or rotrfs that were more 
sound-insulating than usual, which seems low, given that insulation can improve the interior 
noise environment considerably. 

Despite the relative inaction in the nasi, a fair portion of the planners seem positive about 
their jurisdictions being willing to consider requiring such actions in the future. Nearly thrcc- 
quaitcft agree or strongly agree that a planning jurisdiction should require the developer to take 
action to reduce excessive traffic noise levels for new residential developments next to existing 
major roads. In particular, more than a third say their jurisdiction would consider requiring 
studies to see if noise wilt negatively imparl residences. Twenty percent or more Say they would 
consider requiring buffer zones* earth bernrs, devclofring the land as nonresidential, site layout, 
and none harrier watts- 
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Nearly three-quarters say ihc developer should pay "A IF or "A large share" of the cost 
for (his noise mitigation, aid nearly half say local government should pay "No share/* There is 
some sentiment thai the Slate, Federal or local government should pay "A small share." 

Over three-quarters of the planncis say thai they are it favor or strongly it favor of 
having a noise-compatible development program in their planning jurisdiction; however, lessthan 
a quancrsay ii is likely or very likely thai their jurisdiction will implement such a program. Half 
are uncertain, and a quarter say ii is unlikely or very unlikely. 

There is strong sentiment that assistance will be required for the development and 
im pic menial ion of successful noise-compatible development programs. Over 8(Kf of the 
planners feel (he following types of local government technical assistance are "Important" or 
"Very important": 

• tntro^fuctory publications; 

• General guidelines for noise-cotntratible land use /denoting, 

• St t wet subtiivision ordinance and budding aid* adtteiutunt for preventing/redt4cing traffic 
it* use problems; 

• Technical training (e.g. ttoisc-anttiHttibie deveiofmtent works ftapt; and 

• Ongoing technical ussistaticc services. 

Nearly half feel \hm financial assistance is "very important" for local governments participating 
in program. 

Additionally, many of the planners feci lhai assistance aimed at developers, builders, 
realtors, homeowners, or homcbtyeis is "Important" or "Very* important." The top-rated actions 
are: 

• Technical (mtdications for devef offers, builders, and realtors on mnse'cotnpatihie 
devehftntte nt; 

• Introductory information on advantages of tmise-conti*at~tblc dcvetofMnent. 

Also, technical assistance in conducting ntrise studies is TJlcd as "Very important" by about 40% 
of the planners. 

Finally, ihc plauncis feel very wrongly that MDT must play several "Important or "Very 
important" roles in order to have success with noise-compatible residential development at the 
local planning level. The most important roles arc: 

• Provision to tfte local jurisdiction of stmnd ievei injrrrmation for undevehnred lands along 
proposed roads \ 

• Facilitation of training of city/county staff and/or etmsultantsi 

• Serve as information resource on statewide or nationwide n<rise-cotnsratibte devettrpment 
activities; and 
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• Education of dcvetafrers arttf She public that MDT wiU futl buiid noitc barriers/be rn>s far 
w*vly buiit dcvei4t[>mcnlt <tloit& existing rtmtfs. 

Ironically. MDT already provides sound level information for undeveloped kinds as pan of the 
FHWA requirements for federal-aid Type I project noise studies done during ibe National 
Environ mental Policy Aci (NEPA) process. 

8.4 Recommendations Based on Results of Surveys 

Traffic noise from major roads clearly impacts residents, especially those immediately 
adjacent to or within one block of the road. Many people have made adjustments in how they 
live or have attempted to red ice the sound levels by improvements to their homes or propenies. 
Many have spent their own finds on noise mitigation (many perceive planting of trees or bnshes 
to be effective in reducing noise, wkich they are noO. Few people consider traffic noise when 
buying or retting their dwelling, not realizing the extent of the impact until after moving in. 
Many perceive traffic noise lo be gelling louder and more bothersome over lime. Virtually no 
one feelstmffic noise is getting qiieter. 

• Regardless. MDT should not be responsible for abating traffic noise for people who live in 
ne wer developments built adjacent to existing highways unless and until MDT plans to widen 
the facility or through some other action causes the sound levels to increase. 

• MDT should give consideration to the abatement of existing traffic noise problems in older 
developments near its major roads, by means of a Type It barrier prog mm. As noted earlier, 
there are eligibility restrictions on federal funds, and MDT should assess the scope of ike 
problem and potential cost of such a program before committing to it. 

As noted in the Traffic Management section and in the survey responses, many people 
are greatly upset by jakc brake noise. They are in favor of elimination of the use of jakc brakes 
and enforcement of existing posted restrictions. Yet. the Montana 2003 State Legislature passed a 
bill that says use of engine compression brakes may not be prohibited. The Traffic Management 
section has several recommendations on this subject. 

Over 120 sections of road were identified in the survey by planner as being current or 
likely future causes of traf fie noise impact. 

• MDT should review the planners' listings of these current or likely futire noise problem 
areas, relative to planned Transportation Improvement Program (TIP) projects. 

• MDT should then develop a mechanism for informing local zoning and subdivision decision 
makers of anticipated future traffic noise-compatibility conflicts forcirremly tndeveloped or 
underdeveloped lands adjacent to these projects. Rather than wailing until a project has 
progressed to the end oft he environmental studies stage to notify locals of future sound levels 
along undeveloped lands, MDT should consider identification and notification of potential 
noise-land use conflicts as part of the TIP development process. The goal would be to 
influence zoning decisions and subdivision design and approval decisions well in advance of 
the highway project development. 

Most of the planneis feel that traffic noise impacts in their residential areas will become a 
greater problem over the text 10 yea is. Most of the surveyed residents say they won Id be willing 
to spend more on a new home in a new development near a major road to reduce traffic noise 
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levels. Also, a strung majority of the surveyed residents feel thai a developer or ibe builder 
should shoulder (be cost of this noise m)tiga(ion. although I hat cost would no doubt be passed 
onio tbc buyer to general, people are in favor of ibe kinds of noise mitigation strategics that 
would be likely components of a noise-compatible planning and development program. Further, 
over ihrcc-quartcis of the planner say that (hey are in favor or arongly in favor of having a 
noise-compatible development program in their planning Jurisdiction. Forihai reason. 

• MDT should promote development of noise-compatible planning and development programs 
by cities and counties. 

• MDT should become a technical rcsonnre to local planners on noise-compatible planning and 
development, especially in (he areas of: 

■ Provision of sound level information along lis highways: 

■ Preparation of information publications for the public, planncis. dcvelopets and 
builders; 

■ Facilitation of training of city/county staff and/or consultants, 

■ Serving as an information resource on statewide or nationwide noise-compa(ible 
development activities: 

■ Education of developers and the public thai MDT will nor build noise barrie is/be rms 
for newly buili developments along existing roads: and 

■ Development of a model program guideline. 

Improvement of public information about locations and effects of current and future 
traffic noise problems could serve to discourage some people who are likely 10 be annoyed by 
traffic noise from renting or purchasing housing in areas with high traffic noise levels. Beuer 
information could also fo&er more noise-scnsiiive land uses, beuer overall subdivision and 
individual lot design, and noise-sensntivc housing and other building development. A more 
knowledgeable housing consumer would soon be reflected in the market's behavior. and (he land 
development and housing industry would respond. 

Finally, this study has already served to alen many Montana planners to the problem of 
traffic noise and land use incompatibility, and to begin to bnikl intcrctt in noise-compatible 
planning and development. This awareness and education process should continue. 

• MDT should disseminate the stud} results to those planners who participated in the study and 
survey. 

• The local planter contacts made during (his research sudy snould be continued and 
expanded. 
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9.0 SUMMARY 

This research study has focused on currcit noise abac cm cm policies, practices and 
procedures Tor non-traditional noise abatement solutions, solutions that are alternatives to noise 
barrier walk or bcrms built by a state DOT. There were four areas or pan kular interest: 

• Pavement typesand texturing, 

• Noise-compatible land use plaining and development, 

• Soind insulation:and 

• Traffic management tcchiiqics. 

Additionally, MDT was interested ii reviewing Type It noise abatement programs (the 
adding of noise barriers to existing mads by a state DOT), with emphasis oi ibe experiences in 
states that currently have Type It programs. 

This research iivolved a review of published literature as well as extensive 
correspondence and discussiois with the staff of numerous state DOTsaid local agcicics across 
the Uiited Slates and in Canada. Also, this research included a detailed examination of land use 
planning and development processes and procedures within the State of Montana. Discissions 
were held with a number of local agency plain en* in Moiiana. 

This investigation revealed that many mechanisms are in place ibat are conducive to 
implementing a noise- compatible planning and development program* Growth is recognized as a 
major issue within the urban areas of the state, and the attention to noise control or noise impact 
avoidance seems to fit right into the framework of "sman growth." Awareness of a problem and 
a potential solution, though, are different from having the resources to implement and manage a 
program. 

Local govcrimcnts in Montana's populated areas seem to be "cautiously enthusiastic" 
about possible implementation of such a program* Success in reducing existing noise impact 
problems or preventing or lessening future noise impacts in lorse-scisitivc areas is likely to be 
consistent with local government planning goats* 

The literature review, practice review aid examination of Montana plaming and 
development were supplemented by the development of two surveys: oie for citizens living near 
busy roads in areas within Clival Falls. Missoula. Butte and Billings, aid one for local planners 
ihroighoit I he state. The surveys were administered in the late summer of 2003. 

The residents survey explored opinions on neighborhood qualities.soirccs of community 
noise, the noise from the major road in their area, and people's attitudes regaining various noise- 
reducing measures, both for their current situation and if they were moving into lew homes. 
Noise from traffic oi major roads is a major source of frequent annoyance to the surveyed 
residents. Maiy have made adjustments to how they live or have taken actions to try to reduce 
noise levels. Many feel that traffic noise has gottci loider and become more bothersome over 
time, even though very few people considered it when buyiig or renting their homes. Many 
respondents are in favor of developers being responsible for mitigating noise if they warn to build 
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new hones adjaccii to existing highways, and many would be willing 10 pay nore for a icw 
house icxt to a mad if tic noise coild be reduced. A fair mmbcr won id be willing to participate 
in activities aimed at leaning more about the problem of iniffic noise and what can be done to 
reduce its impacts. 

The planners survey gathered data on the planting jurisdictions represented by the 
respondents, aid sought opinions on current and future traffic noise problems in ihcir 
jurisdictions as well as various noise mitigation measures. The subject of noise-compatible 
development was explored, including MDT actions thought to be necessary for a successful 
program, 

Responding planners identified numerous road sections ii iheir jurisdictions where traffic 
noise is a problem or is likely to become one ii the future. Many plamers expect traffic noise 
problems lo increase in (he future Most fee) developers should be required to mitigate traffic 
noise if building reside ices along existing roads, solely or mostly at their own cost. Most 
planners are in favor of a lotsc-compatiblc planning and development program for their 
jurisdiction, but muck fewer believe that such a program would everactually come to pass. Most 
feel thai technical information, assistance, and education of planning staff, developers and 
builders are essential to program success, and many feel financial assistance is also needed. A 
large majority also feels that MDT needs to play a major role ii providing technical assistaice as 
well as information on the future sound levels along the roads in their communities. 

Based on the analysis of tic survey results and further analysis of the literature and 
communication with Montana planners. this final report was prepared. Each major sect ioi of this 
report has included a brief summary and recommendations specific to the topic of that section. 
These summaries and recommendations are brought together in the Executive Summary and tic 
reader is referred to it lor thai information. 

Ji conclusion, it is wonh reiterating that when MDT chooses to widen any of its fedcial- 
aid roads in its urban and suburban areas in the future. MDT will be responsible for studying 
noise impacts for all residential areas along tie corridor. Those areas currently include any 
residential development that has occurred along these roads since the roads* original construction. 
Where impacts are shown. MDT will be required to study and possibly provide noise abatement. 

A good way to cry to avoid having to mitigate for these "lew" developments is for MDT 
10 be proactive in encouraging local governments to adopt, in some form, noise-compatible 
planning aid development. There is likely 10 be support for suck activities in tic more urban 
cities aid surrounding county areas experiencing residential growth, but there is not likely to be 
much interest among smaller towis aid unincorporated areas. Any efforts ai implementation of 
noise-compatible planning and development must have tic city or couniy governments ii tie 
forefron. with MDT or other state agencies having support roles. 

Through the discussions with Montaia planners and their completion of the surveys, this 
research has already laid excellent groundwork for MDT to build upon as it seeks to improve the 
noise climate along its roads. It appears, however, that MDT will need to continue to take the 
lead in educating plamers. local decision- makers, legislators, developer*, builders, and the 
general public on the pioblem of traffic noise and on its mitigation. 
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APPENDIX A 
CENSUS MAPS OF SURVEY AREAS 
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APPENDIX B 
RESIDENTS AND PLANNING OFFICIALS SURVEYS 



Montana Community Noise Survey 

Sponsored by Montana Department of Transportation 



Page B-t 
Sample Residents Survey 



['lease mail this two -sided strvcy in ihr attached postage -paid envelope by September ft, I h Links. 

1 Approxmatelyhow long have you lived in your anient residence ? 

Less thanayeu l-2yrs 3-4yis 5-Pyis 10-lPyrs 20+yis 

2 Howinany people,inckiding children, live in your cumntresidence? 

_One _Two _Three _Fourorinore Check h«re if there m duldren living nyotir home 

3 . In what type of re sidenc e do you re side * 

Single *fmiily house Apartment Townhouse Condominium Duplex Donn Other 



3b. Other DU Deserve 



4. Do you own or rent yotir cuixent residence? Own Reiu 

5. About how close is your residence to thiol n Riratilt Next to it 

One block (or one or two houses) away Two blocks (or three or four houses) away 

Three blocks (or five or six houses) away Oilier distance ( ) 

5b. Other Distance Describe 

6 Which side of I Mam Roadf is your home located? 

Southwest Great Falls: East Fox Farm Rd _West Fox Farm Rd North 1-15 Spur 

Missoula L Rattlesnake: East side of VanBuren St. _Westside of VanBuren St 

Butte HiBcrest: North side 1-15)90 South side 1-15/90 

Billmgs Rimrock: 5th-17th St 17th St-Rehberg Ln _Rehberg Lit-38 St 



7. Please rate your neighborhood for the followng qualities 

Wry 
Good 



<Uit 



fjM 



• Physical quality of neighboihood (buildings* 

landscaping, attractiveness ,cleanlfftess, etc.) 

• .-:::. Ubility of housmg/cost of living 

• Parks, green space or recreational opportunities 

• View 

• Security/freedoinfrom crane 

• Lack of traffic on your local streets 

• Lack of traffic on [Stain Rimdl 

• Peace and quiet from outdoor muunade noises 

• Convenience to ^hopping, school or work 

• Other (optional) 



Good 



( : 


> ( ) 


( : 


> < ) 


( : 


> < ) 


( : 


> ( ) 


( : 


i ( ) 


( : 


i ( ) 


( : 


> ( ) 


( : 


> < ) 


( : 


> < ) 


( : 


> ( ) 



Fair 



oor 



Very 
Poor 



D 



L'l"-- 



Nmi 



^j'/'O'" 



Z Please check any of the following sounds tliat frcqoenll) annoy people » your household when inside 
yourresidence or oitsidenearyourresidence (Check all that apply.} 

Barking dogs ornoise from other pets Trtffic noise from major roads <ft hwys 

Noise from children, neighbors, etc. Trtffic noise from local streets 

Noise from yixdcare, home inaintenuxce,etc- Aircraft noise(jets T lu be opter, small pUnes) 

Car boom boxes or other car stereo music Trim noise or train whistlesdioms 

Noise from industrial or commercial bus* Sites Other Noise 
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9. Rom what parts of your residential area is traffic noise from /A/W/rtf™^/ highly noticeable? Check til 
tlut apply 
Inside residence front yard Backyard Common are* Nowhere Other 



10 ♦ In the past week, were you annoyed or disturbed by traffic noise from/AA/i/* ft <W/ while INSIDE your 
residence* (Check one.) 

Yes. I was highly annoyed inside Yes, I was annoyed Biside No, I if as not annoyed inside 

1 Lin the past week, were you annoyed or disturbed by traffic noise from f Stain ft* w/ while on the 

OUTSIDE of yourresidence? (Check one.) 

Yes, I was highly annoyed outside Yes, I was annoyed outside No,Iwas not annoyed outside 



12 En the rummer, how often are you annoyed by traffic now* froin ■' \1 uht R tMut) at your residence' 



12a While INSIDEyour residence 
(check onlv one response^ 
All die time/near^ all die time 
Much of the day (such as most of daylight 
or evening hours) 

Ceitasipeak travelperiods (such as rash 
hours , shift change s , * chool starts/ends) 

During nighttsne periods 

A few brief times each day 

On weekends 

Never or almost never 



12b While OUTSIDEyourresidence 
f check only one response! 

All die time/iiearfy all die time 
Much of the day (such as most of daylight 
or evening hours) 

Certainpeak travelperiods (such as rush 
hours , shift change s , school starts/ends) 

During nighttime periods 
A few brief times each day 

Dn we ekends 
Never or almost never 



13 ♦ How much consideration did you grve to traffic noise from I Main Raadi when yon renlcd/porchased 

your current residence? (Check one.) 

A great deal Some Little None 13b Iwasntaware of the traffic noise 



14. Has traffic noise from /Stain Rmdl gotten loider or q litter since you moved into your current 
residence? (Check one.) 



Much louder 



A intk louder 



About the sain* 



Quieter 



Not sure 



15 Has traffic noise from fSt<iut Rmd! become more or less bothersome over lime? (Check one.) 

More bothersome Staved about tame Less bothersome Not disturbed Not sure 



lib 



Also, check here if you think you are getting more used to (more tolerant of ) the traffic sounds. 



lo\ Has traffic noise from I Stain Rwdj caused you to make adjustments m how you live? No Yes 

If you answered 4 yes "which of the following have you done? (Check a U that apply ; 



Construe ted fence or wall to create a noise barrier 

Built an earth mound to create noise bamer 

Located garage or outbuilding to block noise 

Increased insulation n walls or roof 
Upgraded doors or windows (or added storms) 
Added drapes or other sound- absorbing material 

Changed use of rooms (e g , moved a bedroom) 

Other: 



Planted trees or bushes 

Closed windows or windows 

Use d e ax plugs 

Move d indoor activity to a different room 

Changed time of activKy 

Used different area of yard 

Moved activity inside 

Turned on background sound (fan, AC .musk ) 
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17. How acceptable to you would the followng methods be for reducing noise at your residencefroin traffic 
on /A/*/m RiXtdf? Nate: No actions ore heirtfi considered for yttur nei^hbitriurod: %vtr just Haul your 
irftiittttin irt general. 



Very 
Agcc£lablc Acceptable Ac 



A 4 t\oisp barrier"\? a 11 between 

residences and die road 

An eanhberm Qnound) between 

residences and die road 

Repaying the road with quieterpavement 

Traffic regulation (banning certain 

vehicle types, re striding hours allowed 

on road ,reducsig speeds, etc.) 

Restrictuse of truck engine-compression 

(jake) brakes 

Other 



( ) 



( ) 



No I No I 

cptablc Applicable Undecided 



( ) 

( ) 

( ) 

( ) 

( ) 

( ) 



IS Which of the following improvements to your residence area do you believe would noticeably reduce 
traffic noLsx? (Check til that apply.) 



Construct fence, wall or earth mound to be a noise barrier 

Add or relocate gtrage or outbuildngto block noise 

__Add or upgrade drapes or other sound-absorbing material 
m rooms facing tr iff k 

Relocate more noise -sensitive rooms to quieter side of 

house 



Plant major hedge to create noise barrier 

Upgrade wall or ceiling insulation levels 

Upgrade wmdows or doors on side facing 
traffic 

Relocate outdoor activi^ are a to side 

facing away from traffic 

Install ar conditioning to allow windows to remain closed Other: 



19, How much would you be willing to pay to reduce noise notxeably at your residence from traffic on 
I St ot >t Rood J? (As examples, payment could be through* one-time payment, payments overtime , payments 
added to a real estate tax bill, etc*) (Cluck one.) 
S1J300 or less $5fl01to S10JJQ0 Nothmg,noise is not enough of a problem 

SlflOl to $2 £00 Over $10 £00 Nodung,I am a renter 

52J)01to$5,Q00 Nothing, I cannot afford to pay Nothing, I chose to live here 

I would move instead of paying if noise was too much of a problem 



20. Assume a developer wants to build residences on undeveloped land next to a major roadway. Do you 
agree or disagree that the city or county should re quire the developer to take action to reduce excessive traffic 
noise levels in the development or inside the residences? 
Strongly Agree Agree Neutral Disagree Strongly Disagree 

Che ck here if vou are \mde c ide d 
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21. U you were buyingt new home in a new development that was being built along * busy rot dor 

highway, which of the following actions ivould yoxi favor or oppose for reducing the traffic noise effects 
myour yard (or common area) or inside your residence 1 



Actfoii by Developer 

• Provide open or vegetated space (like a park) 
between road and re sidence s 

• Build on deep lots so homes will be far back 
from road 

• Build t noise bamer\?allbetweenroad and 
residences 

• Build anearthbennbetweenroad and 
residences 

• Design subdivision so that areas least 
sensitive to noise (garages,streets, parking) 
are closest to road 

• Lay out lots or residences so that areas 
sensitive to noise (patios, decks^bakonies, 
bedrooms, etc) face awayfromroad 

• Use windows and doors (andpossibly 
walls/roofs)thatiTeremore sound- insulating 
than usual 

■ Include retail, office or other nonresidential 
buildings or land uses in the development 
and put them nearest to road to block noise 
retching residences 






( ) 



c ) 



( ) 



C ) 



h u var KtHtrgf Opposed 
i 

< 

< 

( 



Strong 

opposed V ndtcU 



22 ♦ Would you be willing to pay more for t new house next to a highway, if die house or neighborhood were 
designedto reduce the traffic noise effects? 

Yes, Definitely Probably Undecided No 



23 .Please check whether you would participate many of the following programs aimed at helping to reduce 
traffic noise at your home sae. (Check all that apply.) Note: Nosjwcifte actum* arm pianatd at this time 

Read brochure on traffic noise control for residences 

Read brochure on land use planning near a noisy roadway 

Attend seminar on ways to reduce traffic noise at your home site 

Allow home inspection to identify ways to reduce traffic noise at your home site 

Participate in low interest loan program for reducing traffic noise impacts at your home site 

Participate in federal or state gram program for reducing traffic noise impacts at your home site 

V ote for neighborhood improvement district to pay to reduce traffic noise in your residential area 
Qther^ 



24*Feelfree to add or attach comments (and check here if you do: ). Thank you very much for yow time! 
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1. Whatkn\d of planning agency or other organization do yoti work for 1 City 
County "fribal Gov. Other( ) 



Mu&>ciry City- County 



2. Approximately how many people live iiyourplanningjurisdiction 1 
100J300ormore 50,000 to 99 £99 20 £00 to 19 $99 

5,000 to P£99 1 flOO to 4 r 099 999 or less 



lOflOOto 19J9P 

Statewide 



3. In the past decide *how much population growth has o earned in your planning jurisdiction? 
20% ormore 10-19% 5-9% 1-4% None Lostpop, 



4. Please check which of the following pluming documents u\d implementation actions tie adopted u\d 

cairied out by your planning jurisdiction?*)^ 
Adopted Local Government Flans Adopted and Enforced Implementation Actions 



Alio/ Pan of 

Jurisdictio rt Jmisdittio n 



Growth Policy 
Comprehensive Pirn 
Land Use Plan 
Capital Improvement Plan 

Transportation Plan 

Urban Redevelop Plan 
Paries S: Recreation Plan 
Other 



All of Pan of 

Jurisdiction Jurisdiction 



• Zoning Ordinance 

• Subdivision Regulations 

• Building Codes 

• Development Pemitt Reg 

• Special Improvement 
District 

• Conservation Easement 

• Impact Fees 

• Other 



To what degree are the following noises a problem in your jurisdiction's residential are as' 



Sounds 



Barking dogs or noise from other pets 

Noise from children and other social activities , etc. 

Car boom boxes or other car stereo musk 

Noise from yard c are > home maintenance, etc . 

Noise from nearby industrial or commercial sites 

Noise from large trucks using major roads & hwys 

Noise from generaltraffK using major roads & hwys 

General traffK noise on local streets 

Aircraft noise (Jets ,he lie opters, small airplanes) 

Tiam noise or train whistles Atoms 

Other (optional): 



Major 
Problem 

) 
) 

> 
) 
) 
) 
> 
) 
) 
) 
) 



Med turn 

Problem 



Minor 
Problem 



Proh 



eirr 



6> For how many of your residential areas is traffic noise a major problem? 
All areas More thanhalf Abotithalf Less thin half 



One uea 



Afevr z^dividualitsi&ences 



Check here if there are no traffic noise problems 
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Please identify highway and other main roadway sections thattarrcnlly cause no 1st problems nr impacts 
on residential areas in your planning jurisdiction* Also, identify highway and other mam roadway sections 
tlut tie litely to deve lop traffic noise impacts on residents within fee next 10 years. 



m 



w 



atsc 



Hl/jhuay ,.r Stmin Kvmdw.j Sccti.m C*m»in& Traffic \»h* 
[mE*ctM i-*n \ rarity Area R evidences 



Mi 



mmr 



XotSC 

Impact 



rca 



Traffic Noise 
Impact Area will 
likely develop in 



next JO 
( 
( 
( 
( 
( 
( 
( 



cars 



S* Overall, hot? do yoti feel your traffic noise impacts will change in your planning area m 10 years? 

Much greater problem Slightly greater problem About fee same Less of a problem 

Traffic noise vrillneverbe a problem in this planning area. 



Check if your jurisdiction has the follow cig types of noise regulations. 

Ordinance type Enforced by whom? 

Sound knits for specif ic-type of noises 

Sound limits by time* of* day 

Sound limits by locations or land uses 

Sound criteria for "Disturbing Peace" 

Other 



10. Cluck which of fee following vehicle noises are regulated in a Up aits of your jurisdiction 

Faulty or anpr ope r Boom box voknnes Noisy operation of Noisy operations 

muffler operations stereo operations 



of construction vehicles 



of "Jake Brakes' 



11 ♦ How acceptable are fee following methods for reducing traffic noise effects in your planning 
jurisdiction. Tltnk about an instance where highway traff:. noue affects nearby residences? 



r, 



flToi 



Method 



Build a 'ftoise barrier" wall 

Build an earth berm (mound) as a 'hoise barrier' 1 

Repave fee road wch quieter pavement 

Traffic reg bannmg types of noisy vehicles 

Traffic reg restricting hours^eed, other ... 

Restrict use of engine compression "Jake Brakes 1 

Other 



Accept a hit Acceptable Acceptable XiU Sure 

) 
) 
) 
) 
) 
) 
) 
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12. His your jurisdiction reqused * developer to take my of the following *ftoise*coinpatibl* development" 
actions to reduce excessive highway traffic noise levels when the developer for b« ilderi wanted to locate 
residences cm undeveloped land next to a major road or highway? Also indicate instances when 
developer took *ftoise -compatible development actions on own initiative < Check tUthat apply for each 

action. 



Action &y Dfvtlvprr (Strhdivuler or Bitlldn} 

* Had study done to see if noise neg. impacted residences 

* Developed the land as something other than residential 

• Provided a buffer zone (open or vegetated space) between 
highway and residences 

• Built on deep lots so homes mil be fir back from hwy 

♦ Laid out development so that areas less sensitive to noise are 
closest to hwy (garages, streets ,parkng, open space) 

* Included nonxesidenttalbuiklings and land uses (e £♦, retail or 
offices) and pot diem closest to highway 

• Built rows of townhouses* apartments, etc < next to road to 
serve as noise barriers for other residences farther from road 

♦ Built a noise barrierwallbetweenhwy and residences 

* Built in earth bermbetweenhighway andresidgnces 

* Laid outlets so tliatnoise-sensitive ireas (patios, decks* 
bakonies,etc)face awayfromhighway 

• Oriented or designedresidences so that rooms sensitive to 
noise faced away from highway (bedrooms, etc ) 

• Used windows and doors (and possibfy walls/roofs) that were 
more sound*insulatzigthan usual 

Otlur (option* 1) 



Required 
by city ur 



UeveUpcr t)il J»H ihink J HUT 

tuok Jurisdiction ho old 

it tt ion un consider requiring 
action in future: 



irn 




( 


) 


( 


) 


( 


) 


( 


) 


( 


) 


( 


) 


( 


) 


( 


) 


( 


) 


( 


) 



( ) 

( ) 
( ) 



13. Assume a developer (or builder) wants to build residences (houses ^ptrtments^ondoinmttims, etc ) on 
undeveloped land next to an existingmajor road or highway* Do you agree or disagree that a pluming 
jurisdiction should require die developer to take actional the developer's expense* to reduce excessrve 
traffic noise levels in the development or in die residences? 
1 Strongly Agree 2 Agree 3 Neutral 4 Disagree 5 Strongly Disagree 6 Not sure 



14. How should costs to reduce excessive traffic noise be shared (if at all) when a residential developer builds 
nc« residences alongside an existing highway or major road? 







Earn 


I ,'.'.■■■ . 


Small 




/\jv All 
( ) 


S h a re 


Share 


Share 


• Developer 


< ) 


■ Owners of die houses orresidentialbuildings 


( ) 






( ) 


■ Local government 


( ) 






( ) 


* State government 


( ) 






( ) 


• Federal government 


( ) 






( ) 


Od\er 


( ) 






( ) 



Shi 



Q 
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15. How important would the following actions be for a sue cessfiti noise -compatible development program 
for your plaruung Jurisdiction? 



IStl Isocgi Government Technical Assistance, Planning 

Guidelines and Model Ordinance 

• Introductory public auonexplammg traffic noise 
effects and benefits of noise compatible development 

• Development of general guidelines for land use 
planning in areas \?here traffic noise is or will be high 

• Mode 1 zoning ordinance addendum for 
prev*ntmgA"educjng traffic noise problems 

• Modelsubdivision ordinance addendum for 
preventingfreducsig traffic noise problems 

• Modelbxulding code addendumfor 
preventingfreducmg traffic noise problems 

• Technical training services for local government 
officials (eg noise compatible development workshop) 

• Ongoing technical assistance services for local 
government officials (on-site /on* line) 

• Financial assistance for local governments 
participaung in program 

• Other 

15.2 Publications/! rahiing/Technical Assistance Jar 
Developers^ Builders^ Realtors* Homeowners^ 
llomebuyem 

■ Community workshops on noise compatible 
deve lopment-f or builders , deve lopers , and re alters 

• Introductory information on advantages of noise* 
compatible development in sensitive areas 

• Technicalpubhcations for developers ^builders, and 
realtors on noise-compatible development 

• Technical assistance in conducting noise impact 
mitigation study for developers/ and or builders 

• Community workshops onnoise compatible 
deve lopment- for homeowners and buyers 

• Publications targeting home owners S: home buyers 

• Other 



mi 



*' f_V 

ortant 



Important Important 



Undecided 



V*ry 
important 



Important 



■VgJ 
Important L'n 



ff 



idmd 
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16. What role* should MDTplay for a sue cpssftil program of noise -compatible residential development Bi 
yoxrr jurisdiction? 



r*j 



Somewhat 



Not 



At DT Roles? 

• Develop program implementation guidelines 

• Develop noise barrier standard* 

• Assist 11 review /approval of noise barrier 
materials or systems 

• Facilitate training of ciy/county staff and/or 
consultants 

• Serve as infonnationresource on statewide or 
nationwide noise-compatible development 
activities 

• Be available to assist local government In 
reviewing die developer'snoise study for the 
city /county 

• Allow deve lop er*built noise barriers to be on 
state right-of-way when needed 

• Provide ctiy/countywohsound level 
information for undeveloped lands along 
proposedroads 

• Educate developers and the public that MDT 
will not build noise bamersfcerms for newly 
built developments along existing major reach 
and highways 

• Otlux 



Important Important Important llttrimctii 

( ) 
( ) 

( ) 
( ) 



( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

Check if MDT should have nu role an noise compatible-development program 



nde ruled 



17,1 Would you be in favor of a 'lvoise-compatible deve lopment" program for new orredevelopmeiu*type 

construction near major roads and highways in your pluming jurisdiction? 

Strongly aufavor Xnfavor Neutral Opposed Strongly opposed 

1S + What is the livelihood of your Jurisdiction implementmg a *l\oise*compatible development" program? 

V ery likely Likely __ Uhcertain Unlikeh' __VeryunlkelF 



19, (Optional) Comments 



Please mail tills s»rvey in t hi- attached pnslage-publ envelope by 



_. Thank yim very touch. 
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■ '[ill imil ipk<:isr fill im: 


Name: 


Till* 


Organization: 


Address: 


Address; 


Telephone: Fax: 


until: 



Please check all that apply and sign below: 

You may quote me by mine m your report . 

You may refer to my organization by name m discussing my responses . 

Please check with me before usngmyiume or my organization in the report 

Please keep my name and organisation inonymous and confidential, 

Please provide me wttha copy of the fculreport. 



Signature Date 



Bowlby & Associates, Inc. 
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ULSIDKNTS SIRVKY RKSLLTS FOR INDIVIDUAL Sl'RVEY AREAS 



Ql: Approximate! j bow long have yoi lived in voir c»rrcnl residence? 



Response 



Missiig 

Lcssdianaycar 
I -2 ycais 
3 - 4 ycais 
5-9 ycais 
10 - 19 ycais 
20*- years 



AUA 



rmma 



Total 



6 

36 

45 

69 

91 

155 

225 

627 



Great tails 



Mi 



ssouia 



I 

12 
9 

12 
la 
24 
18 
90 



" 
4 
9 
6 
!.; 
17 

19 

68 



finite 



I 

4 
9 

i: 

20 
39 

62 

14? 



Billing* 



a 

16 

18 

39 

44 

75 

126 

322 



MiflUg 

Less than a year 
I -2 ycais 
3 - 4 ycais 
5 - 9 ycais 
10 - 19 ycais 
20*- ycais 



Tout 



AUA 



rwma 



\m 

5.1% 
12% 

i! m 

U5% 
24.7*6 
353% 



Percentages 



Great bails 



M* 



ssouia 



I3.M 

10.0* 
13.3* 

I5.fi» 
26.7tt 
20.W' 



ftultr 



Billing* 



O.TO 


a7* 


1.21 


5.9% 


2.?* 


5.0* 


U2*l 


6J« 


5.6* 


8.8*f 


82% 


I2.H 


IS l<i 


13.6ft 


is.ra 


25.0« 


265« 


23 .W 


27.9<* 


42.2<f 


39.1% 


iWM f k 


IMMK 


iOOjt't 



Ql: Approximate!} how long have jou lived in jour current residence? 



?*ft 



4Wt 




AU \\xas 



*.:i:« T alU 



M ivMHilii 



IflMK 



I? illmit* 



M- 



■ &;■■ a jl-« j"::;;":"| * * y ■ 



}TWI 



10 V* uin 



Zfttpn 
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Q2: How many people, including children, live In your current re*adcncc? 



Responses 





All Ana* 


Great Falk 


Missoula 


Butte 


Billings 


Missiig 


9 


4 





1 


4 


Oic 


115 


19 


16 


27 


53 


Two 


3<E 


46 


26 


62 


168 


Thrtc 


91 


II 


!<> 


22 


42 


Four or mure 


MO 


10 


W 


35 


55 




Total 627 


90 


68 

Percentages 


147 


322 




All Areas 


Great Falls 


.\fissouta 


Butte 


Billings 


Mining 


1.4% 


4.4<f 


(UH 


QVH6 


1.2% 


Oic 


18 J*i 


2U<* 


233% 


IS. 4% 


16,5% 


Two 


4821 


5LI* 


382* 


42.2% 


52.2ft 


Three 


145** 


12.2* 


235% 


15. Mi 


13.0* 


Four or wore 


17J<* 


IU*i 


14.7ft 


23.8% 


17.1% 




Total I0QMK 


jw.fltt 


100.0% 


f«0% 


IMAft 



Q2b: Are children living in your home? 



Response* 



AHA 



i am 



f^rcaf f u/fc- 



jm 



SSrtUM 



L 



Yes 



90 
14.4% 



12 

13 J** 



9 

13.2% 



Butte 



25 
I7.0%> 



Billing* 



1 3. 7'.* 



Q2: How many people. Including children, live In your current 

rc-dtknee? 



mm 



*h 




AU Areas 



Grew liillv 



M ■lou ti 



BiMtc 



Idling 



(h*: 



RU» 



:n 
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Q3: In what type of residence do yoi resided 



Response** 





AttArea* 


Great falls 


Mtxsoula 


Butte 


Bitting* 


MLssiig 


7 


1 





2 


4 


Siiglfr family bouse 


572 


60 


66 


142 


304 


Apmtmeil 


7 


5 


1 


! 


2 


Towifewsc 


10 


7 


1 


1 





Condominium 


21 


IT 








4 


Diptex 


8 


G 





Q 


7 


Donn 


2 


" 





1 


1 


Total 627 


99 


68 


147 


322 








Percentages 








Ail Areas 


Great Falls 


\tissoufo 


Butte 


fliffrrf* 


Minis 


\A* 


1.1% 


o.m 


14* 


12* 


Silglc- family bouse 


912% 


66.7** 


97-1* 


96.6* 


94.4* 


Ajxuimctu 


1Mb 


5.6* 


13* 


0.7* 


0.6* 


Towifco«sc 


LOT 


7.8* 


13* 


0.7* 


om 


Condominium 


3.W 


189* 


0.0* 


O.0* 


12% 


Diptex 


139 


0.0* 


O.0* 


0.05 


22% 


Dorm 


03* 


0.0ft 


GXtt 


0.7'i 


(LW 



Total 



Q$: In what t}pc of residence do vou reside? 



liny* 



«y# 



41 P* 



ty* 



f~ : 



All Areas 



i 



{ 



- 



2 



(iKJt I'lLh 



M INMHlLl 



Hutu 



Hilli«lp 




i%.u. 
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Q4: Do yot own or rent your current residence? 


Responses 






All Arte* 


Great Falls 


>\Uvxouta 


B talc 


Biltinfr 


Missing 1 1 
Own 590 
RcK 26 
Total 627 


3 

so 

7 
» 


1 
58 
9 
68 

Percentages 


: 
137 

8 

147 


5 

315 

2 

322 


All Art** 


Great Falls 


iWhxottla 


Btale 


Billings 



Missing US* 33* I3'i 1*4% \ffl 

Own 94.1* U.9K »J*i- 93-2* 97.8tf 

RcK 4.1% 1X% 132** 5A% (WW- 

Total ZflMH IMMK Jflfttfft Jflfttfft JM0« 



Q4: Do )ou om n or rent vour current residence? 



iovj 



All Areas Great Falh MUiuuh Buiic Billing 
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QS: Ahoit how close Is yoir residence to Main Road? 



■JIVJHl 





AH Areas 


Great lath 


Misxauta 


Bttfte 


Billings 


Missiig 


8 


3 





1 


4 


Next to it 


112 


22 


II 


30 


49 


Ok block 


198 


31 


IX 


i6 


103 


Two blocks 


152 


l«> 


IS 


31 


87 


Three Block* 


124 


11 


17 


32 


64 


OthcrdisuiKc 


33 


7 


4 


7 


15 


Totet 62? 


99 


68 


147 


S22 








Percentages; 








MI Areas 


Great falls 


AUxxonla 


Butte 


Billings 



MiiBIg 


1J% 


3J« 


om 


0.7% 


12% 


Next to it 


179% 


24.4% 


1&2* 


204% 


15.2%; 


Oiebkxk 


31.6% 


344% 


265% 


31J% 


32.0% 


Two blocks 


24.2% 


17.8* 


265% 


zi.n 


27.0%. 


Three Blocks 


19.8% 


12.2% 


25.0% 


215*1 


19.9% 


OthcrdHaftcc 


5 J** 


7.8% 


559 


4.8% 


47% 


T&iul lOQ.Oft 


160.0% 


IQG&i 


t00M e st 


IQOAn 



Q5: About how close Is jour residence lo Main KoatT 



jy* 




AD Am 



Urc-ic lilt* 



M Lvittiihi 



Hull-; 



Hmiv 



' ti; U^i 



I'ttW- 



Hr 



i if J:t 
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Q6: Which jade of Main Road is your home located? 



Great FaQ* 


X umber 


Cumulative 

Number 


iVrcritf 


Cumulative 
Percent 


Mb&ilg 


1 


1 


1.1% 


J L'J 


Eaa Fox Farm R<»ad 


48 


49 


533% 


54.4% 


Wcsl Fox Farm Road 


33 


82 


36.7** 


91.1* 


Nonk 1-15 Spur 


8 


W 


8.9% 


100.0* 


Mlwoiiht 


Xumbcr 


Cumulative 

JVumher 


JVrcrjtf 


Cumulative 
Percent 


Miviiag 








■ U tt 


00% 


1-Lsi side of Van Burcn St. 


42 


42 


61 M 


61-8% 


W«t side of Vai Biicn St, 


26 


68 


38.2* 


100.0* 


Aw* 


\ umber 


Cumulative 


Percent 


Cumulative 






A umber 




Percent 


Mixtiig 








0.0ft 


00% 


Ncmk side MS/90 


64 


64 


43.5'i 


435* 


South side M 5 AW 


83 


147 


565* 


100.0* 


Hillings 


Xumbcr 


( uniitttitive 

A umber 


Percent 


Cumulative 
Percent 


Missiig 








0.0% 


009 


5th- 17th Si. 


117 


117 


36J* 


36.3* 


17th St.- Rebbcrg Li. 


140 


257 


43.3% 


79.8* 


RchbcrsLiL-3SihSL- 


65 


J22 


202% 


IGG.OT 
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Q7: Please rate yoor neighborhood for the following qualities. 



it 

si 

A. 



tan 



11 



IS 



|1 

4 






11 



II 



*S 



H 1 



4 



AttAmts 












Kqmwi 










Missiig 


11 


23 


16 


30 


13 


20 


42 


16 


30 


569 


Very Good 




296 


96 


153 


157 


152 


124 


13 


45 


210 


16 


Good 




259 


341 


20S 


225 


332 


211 


64 


166 


317 


9 


Fair 




54 


130 


120 


142 


ICG 


158 


153 


189 


5"? 


3 


Poor 




6 


20 


68 


49 


18 


53 


165 


116 


!! 


3 


Voy Poor 




1 


5 


25 


9 


7 


49 


159 


94 


2 


25 


Docs Not Apply 





i: 


" 


15 





12 


31 


I 





2 




Total 


627 


627 


d27 


627 


6*27 


627 


627 


627 


627 


627 


All Arms 










JVm>. 


Magus 










Mbroig 


1.89: 


3.79 


2.69 


4.89 


2.19 


.1.29 


6.79 


2.69 


4X9 


90.79 


Very Good 




47.2** 


15.39 


24.49 


25 .09 


24.29 


\9X% 


2.19 


729 


3359 


2.69 


Good 




41.39 


54.49 


33.29 


35.99 


53.09 


33.79 


10.29 


2659 


50.69 


1.49 


Fair 




8.69 


20.79 


19.19 


22.69 


16.79 


25.29 


24.49 


30.19 


9.19 


059 


Poor 




1.09 


3.29 


10.89 


7.89 


2.99 


8.59 


26.39 


1859 


1.89 


059 


Very Poor 




0.29 


0.89 


409 


1.49 


1.19 


7.89 


25 A% 


15.09 


0.39 


4.09 


Docs Not A 


pply 


O.09 


1.99 


5.99 


2.49 


O.09 


1.99 


4,99 


0.29 


O.09 


0.39 




Total 


160.0% 


IQOMK 


IQ0.0K 


iQQ.O** 


/OftO^ 


IQ0.0K 


/00.0<* 


IQ0.0K 


/0ft0<* 


IQ0.0K 


Great falls 










Response* 










Mbroig 


3 


4 


4 


6 


3 


5 


7 


4 


7 


85 


Very Good 




47 


20 


30 


20 


26 


23 


5 


8 


31 


1 


Good 




.;i 


44 


34 


20 


42 


27 


l > 


I ■ 


42 


I 


Fair 




5 


is 


9 


25 


14 


is 


17 


16 


H 





Poor 




3 


2 


3 


i: 


2 


6 


22 


22 


1 





Voy Poor 




1 


1 


5 


5 


3 


7 


23 


22 


1 


3 


Docs Not A 


pply 





I 


5 


2 





4 


7 


I 










Total 


90 


90 


90 


90 


90 


90 


90 


90 


90 


90 


Great falls 










/Vr tt 


Mages 










Mixtiig 


3.39 


4,49 


4.49 


6.79 


3.39 


5.69 


7.89 


4.49 


7.89 


94.49 


Very Good 




52.29 


22.29 


33.39 


22.29 


28.99 


25.69 


5.69 


8.99 


34.49 


1.19 


:;.^i 




34.49 


48.99 


37.89 


2ZM 


46.79 


30.09 


10.09 


18.99 


46.79 


1.19 


Fair 




5.69 


20.09 


10.09 


27.89 


15.69 


20.09 


18.99 


17.89 


8.99 


0.09 


Poor 




3.39 


2.29 


3.39 


13.39 


2.29 


6.79 


24.49 


24.49 


1.19 


O.09 


Very Poor 




1.19 


1.19 


5.69 


5.6* 


3.39 


7.89 


25.69 


24.49 


1.19 


3.39 


Docs Not A 


pply 


O.09 


1.19 


5.69 


2.29 


O.09 


4.49 


7.89 


1.19 


O.09 


O.09 




Totall00 r r 


MM* 


tooj^r 


fdAfffi 


I6MX 


UMX 


lOO&i 


MAOfi 


UHKOU 


IMWx 
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Q7: Please rate your neighborhood for the foiVnving qualities* 






1% 
9* 






f 



n i 



111 



* 

s 



I 

i 

Is 

I" 
5 






a 



.El 



IN 



si 



SI 
SI 

If 



Missing 
Very Good 
Good 
Fair 
Poor 
Very Poor 



0.7* 

483* 

42,9ft 

6.89 

Q.09 



3.49 
17,7* 
605* 
17,7* 

o.o* 



Does Noc Apply O.ttt 0.79 



4.89 
17.09 

zi.n 

265* 
15.6* 
6.8* 
8.29 



6.89 
255ft 

37.49 

21 JS 
AS** 

14* 

2.0* 



2.79 
25.2** 
53.1* 
15.6* 
2.7* 
0.79 

GOT 



34« 
19.09 

393* 

27.2* 

4.89 

54* 

0.7* 



/M.0** f«&ff« 



7.5* 
2.0* 
13.6* 

24J» 
243* 
23.8* 
4.19 



2.79 
75* 
21.8* 
32.09 
21.1* 
15.09 
O.O* 






tfi™*„/tf 












Responses 










Very Good 


9 


1 


33 


13 


16 


4 


1 


2 


38 


4 


Cn**] 




42 


18 


29 


33 


36 


I ■ 


2 


II 


27 


I 


Fair 




17 


31 


3 


14 


12 


18 


15 


IS 





I 


Poor 







11 


1 


7 


3 


16 


18 


16 


1 


2 


V«y Poor 







3 


2 


o 


(i 


10 


28 


19 





6 


Docs Not A 


pply 





1 











1 


1 













Tot at 


68 


68 


A* 


68 


68 


68 


68 


68 


68 


68 


\Ii\xonIa 










Percentages 










Mixtiig 


0.09 


44* 


GOT 


159 


159 


2.99 


449 


2.99 


2.99 


79.49 


Very Good 




13.2* 


13* 


4859 


19.19 


235* 


5.99 


159 


2.99 


55.99 


5.99 


■:i..O 




61 2% 


263* 


42.6* 


4859 


52.99 


25.09 


2.9* 


1629 


39.7* 


159 


Fair 




25 .09 


45.fi* 


44* 


20.6* 


17.69 


2659 


22.19 


2659 


0.0* 


159 


Poor 




0.0* 


16.2* 


15* 


10.39 


449 


2359 


265* 


2359 


159 


2.99 


V«y Poor 




O.O* 


449 


2.99 


0.09 


O.O* 


14.79 


41.2* 


27.99 


O.O* 


8.89 


Does Not A 


pply 


0.0V 


15* 


0.09 


O.O* 


O.O* 


159 


159 


0,0* 


O.0* 


O.O* 




Total 100.0*% 


/OO.fl^ 


100.0% 


100.0% 100.0% 


100.0% 


100.0% 


100.0% 


100.0% 


100.0% 


Rtttn- 












Responses 










Miss-iag 


1 


5 


7 


10 


4 


5 


11 


4 


8 


134 


Very Good 




71 


26 


25 


38 


37 


28 


3 


Jl 


38 


4 


SiikI 




63 


89 


31 


55 


78 


58 


20 


32 


74 


2 


Fair 




1" 


26 


39 


32 


23 


40 


36 


47 


21 


2 


Poor 




2 


o 


23 


7 


4 


7 


36 


31 


6 


4 


Veay Poor 










10 


2 


1 


8 


35 


22 








DocsNdA 


pply 





1 


i: 


3 





1 


6 













Total 


til 


til 


til 


til 


til 


til 


til 


til 


til 


H6 


Bttttc 










Percentage* 











5.49 
25.99 
50.3* 
14J9 
419 
0.09 
O.O* 
100.0% 



91.89 
2.79 
1.49 
1.4* 
2.79 
0.09 
O.0* 

100.0% 
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Q7s Plrasc rate joor neighborhood for the following qualities. 



*1 



if 



^v 



» = 






fj 



-at 



li 



irf ;a 



V 






fel 



u 



21 



j S 



iiiHi 

* ; s t -t * 
Si 3 * 



: 



Billings 












Responses 










Missiig 


7 


11 


5 


13 


5 


8 


21 


6 


13 


293 


VeiyGood 




169 


49 


65 


86 


73 


69 


4 


24 


103 


7 


Good 




123 


190 


114 


117 


176 


109 


33 


106 


174 


5 


Fair 




22 


SS 


69 


71 


56 


82 


85 


UK 


28 


o 


Pew 




1 


7 


41 


23 


9 


24 


89 


47 


3 


1 


Veiy Poor 







1 


8 


2 


3 


24 


73 


1\ 


1 


14 


Docs Not A 


pply 





9 


20 


10 





6 


! ■ 








2 




Total 


322 


322 


322 


322 


322 


322 


322 


322 


322 


322 


R tilings 










Percentage* 











VeiyGood 
Good 
Fair 
Poor 
Vciy Poor 



2.2ft 
525*4 
38-2% 
6.8*4 
0.3*4 
Q.0ft 



3.4ft 

152* 

59.0*4 

17,1* 

2.2*4 

0.3*4 



1.6ft 
202* 
35 .« 
21-« 
12.7* 
259 



4.1 ft 
26,7*4 
3GJ* 

22J» 
7.1* 
0.6ft 



\m 

223% 

54.7*4 

17.** 

2.8*4 

0.9ft 



25ft 
2141 
33.9*4 
253*4 
75*4 
75*4 



65*4 
1.2*4 

10.2*4 
26.4*4 
27.6*4 
22.7*4 



139 

75*4 

32.9*4 

335*4 

14.6*4 

9.6ft 



4.1 ft 
32.OT 

54.0*4 
8.7ft 
0.9*4 
Q.3ft 



9IOT 
2.2** 
L6tt 

OJ*4 
439 



DocsNot Apply 0.0ft 2.8*4 6.2*4 3.1*4 O.Cft 1.9ft 5.3ft 0.0ft 0.0ft, 0.6ft 
Zifal 100.0% 100.0% 100.0% 100.0% UHLQX /0ft0*£ /0ft0*£ /flftfl^ /flftfl*; 
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Q8: Plane check anyof the following s>inds that frequently annoy people in your household 
when inside or outside your residence* 



Response 



Barkiig dogs or noise from 

other pels 

Noec from children. 

neighbors, etc 

Nor*.- from yaid cate. home 

maintenance, etc. 

Car btx3in boxes or ot her car 

stcieo equipment 

None from industrial or 

commercial 

Traffic aocsc from major 

muds 

Traffic notsc from local 

silt cts 

A in: rait bihscs 

Train toccs 

a her 



Barkiig dogs or noise from 

<t her pels 

Not*.- fromchildien. 

neighbors, etc. 

None from yard care, home 

maintenance, etc. 

Car boom boxes or ot her car 

sicieo equipment 

None from indnsi rial or 

commerced 

Traffic totsc from major 

toads 

Traffic kwc from load 

siieets 

Aircraft mks 

Train bot^cs 

Other 



Alt Areas 


Great lulls 


Missoula 


fllif'r 


Bitting* 


257 


17 


24 


65 


151 


54 


5 


6 


12 


31 


96 


6 


13 


14 


63 


189 


43 


22 


30 


94 


16 


5 


4 


2 


5 


320 


66 


50 


96 


KB 


154 


19 


32 


24 


79 


229 


59 


9 


23 


138 


57 


8 


45 


1 


3 


45 


10 


6 

Percentages 


8 


21 


Alt Areas 


Great Fulls 


Missoula 


Butte 


Biltirtfr 


41.0% 


IB.TO 


35,3% 


442% 


46.9V 


8.6** 


5.6tt 


8.8'* 


82'* 


9.6** 


15 J« 


6J% 


19.1'* 


95** 


19.6V 


30.19) 


47S'* 


32.** 


20« 


29.2** 


im 


5.6tf 


5.9^ 


1 -i<* 


1.6** 


5 LOT 


73J'* 


73 5 '* 


65.3'* 


335% 


24.6tt 


21.19 


47.1'* 


16.3'* 


245'.* 


365'-* 


65.tr** 


132* 


I5.6<* 


42.9V 


9.1'i 


8.9% 


66:2* 


0.7** 


0.9« 


72'* 


111'* 


8.8'.* 


54'* 


65'* 
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I Mease check any of Ihc follow in^ sounds thai frequently anno} people In your 
household when Inside or outside your residence* 

All Areas 




0*4 



10** 



an 



mi 



411** 



MPI 



<!<.>** 



TWt 



Q8: Please check any or the follow ing sounds that frequently annoy people 
in your household when inside or outside your residence* 

Great Falls 




<>** 



mi 



2Wt 



rou 



4\ Yi 



'•it. 



tioi 



^\Yt 
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Q8: Please check an) oT the folloM ln£ sounds that frequently annoy people 
in jour household \% hen Inside or outside your residence. 

Mi i sou la 



"uii. 



Qjil* n.-K|4il*[«>. .-u 

biu«i^A«]iiii.~iiiil mn 



m 



ww aw n 4&A VYi dn TO** 



Q8: Please check any of the lollou Ine sounds that frequently annoy people 
In your household when Inside or outside your residence* 

Butte 




u'* 



{||TJ 



4*rA 



cm 



701 
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Q8: Please check an> of (he follow inc vmtut^ that frequent)} aunoj people 
in vour household « hen inside or outside jour residence. 

Billings 



|c;4|ii te m.ifit roldl 

tV/ini4lhfi p<t> 



Cm bow bow ntm<0 

1 1 Jl 11 no totU tt-:c t 
:i*i km:, inn. HiHrtl ^» ^ r 

('Mftm nnpU)!!! m 

Infu 'ti ill L Kiilii Bold ii : 




1^* 



:"« 



II'* 



-if; 



'■IF* 



T|>*f 



in 
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Q9: From what parte of )oir residential area is traffic noise highly noticeable? Check all thalapplv* 





Inside 


Front Yard 


Backyard 


Common 


\o where 


Other 




Residence 






area 






All Ansa 


252 


316 


315 


102 


121 


24 


Givat Fulls 


54 


46 


54 


21 


6 


2 


Missoula 


JO 


50 


52 


IN 


4 


2 


Buuc 


76 


87 


96 


29 


16 


II 


Billings 


82 


133 


113 
Percentag 


34 


95 


1(1 




Italde 


Front Yard 


Backyard 


Common 


Nowhere 


Other 




Resident? 






area 






All An™ 


J02* 


50.4* 


50.2* 


16.3** 


19.3* 


3.8* 


Gicai Falls 


6CK0* 


51.1* 


60.0* 


23.3* 


6.7* 


2.2* 


Missoula 


58.8'* 


733* 


765* 


265* 


53% 


2.9* 


Butte 


51.7* 


59.2* 


65.3* 


19.7* 


I0.9*i 


75* 


Billm-s 


255* 


-11.3* 


35.1* 


10.6* 


295*> 


3.1* 



Q9: I rom what parts of jour residential area is traffic noise highly 

notkeablc? 
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Q10: In the past week, were you annoyed or disturbed by (raffle noise from the main road while 
inside your residence? 



XpOTISC 







Alt Areas 


Grmi Fall* 


Missoula 


Aufi? 


Billings 


Missing 


21 


8 


2 


2 


9 


Highly annoyed 




81 


21 


lo 


22 


22 


Anoyed 




141 


25 


20 


45 


51 


Not annoyed 




384 


36 


30 


78 


240 




Taiml 


627 


» 




Percentages 


147 


322 




Aft Areas 


Great Fmlix 


Miv\ottla 


fin tit* 


MUnj*s 


Missing 


_U f i 


S/tf* 


2,9* 


\A'i 


2.8** 


Highly annoyed 




125* 


23Jtf 


235** 


15. TO 


6&* 


A • toyed 




225*4 


27.8<* 


29>W 


scun 


ISS*i- 


fskt annoyed 




6IJ*i 


JftOf 


44.14 


53. I<* 


74,39 




Total 


IWMK 


iMjra 


IMAtt 


J00// f r 


iOOMK 



Q J0: In ihc ptul wtck. were j»u annoyed or d iwurhed bj traffic noise from the 
niLiin road «hilt inside jour residence? 



IQGN 



60'r 



40*r 



20'r 




All Arc; 



Great Falls 



Missoula 



Butte 



BillinfiS 



H i;IiI; .in;- ■.. 



MlMVi L\l 



tU ■nmd 
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Qll: In the past week, wereyoo annoyed or disturbed by traffic noise from the main road while 
outside jour residence? 





AH Are** 


Great Fttlk 


Missoula 


Butte 


Billings 


Missing 


25 


6 


1 


3 


15 


Highly annoyed 


105 


27 


26 


27 


25 


A aimed 


166 


27 


20 


50 


69 


Not annoyed 


331 


30 


21 


e"i7 


213 


Total 627 


90 


68 


147 


322 








Percentages 








Alt Areax 


Great Falls 


yjissottla 


B title 


Billings 


Missing 


4OT 


6.7% 


iS<* 


2X» 


4.7 f J 


Highly annoyed 


16.7** 


mm 


38.2* 


18.4* 


7M 


An toyed 


26*5<* 


30.OT 


29.4*1 


3X(M 


21.4* 


Not annoyed 


52.8tf 


33J*i 


30.TO 


js.«f 


66.1* 



r«iaj 



Qll: In the piKt neck. « tre you iinn-uJ or dblurfcrd b) traffic ftobc lr i:r. the 

muin road while uitiidc j-.nu- residence? 



UV 1 — 






















— 













































tttv 










OV4 1 — 













— 




fift*i 












r. - - 


V..*.".V. '.V. *.". 






J 


— 






h*m < ■■*■■+■■' ■■*■■ 1 *m\ 




i0%- 



















205*- 
n f » — 


Great Falls 




Missoila 








-- ■ 


1 




i 


Btlle 






V *T 




All Areas 








' i 


B Utiles 







i fitly maiH.il 



Annai i4 
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<)\2: In t tics* inner, how often arc yoi annoyed by traffic noise from the main road alyoir 

residence? 

QI2a: While inside joir residence. 

Rcspt 







AIIAreas 


Great Fall* 


Missoula 


Btttle 


Billittfs 


Missiig 


38 


7 


2 


9 


20 


All ■ ■: . h: time/nearly all ibe time 


57 


17 


11 


22 


6 


Much of i be day 




53 


9 


\\ 


16 


17 


Ccnain pcakiravc) houis 




79 


16 


7 


II 


45 


Diriig nigbllimc periods 




64 


8 


9 


30 


l T 


A few brief lines each day 




69 


14 


7 


n 


35 


Oi weekends 




5 








i 


4 


Never or almcN never 




262 


19 


20 


45 


178 




Total 


627 


90 


68 


147 


322 










Percentages? 






AtlAreas 


Great Folk 


Missoula 


B title 


Billings 


Missiig 


6. 1'* 


7.8** 


2.9* 


6-1* 


62** 


All of the time/nearly all ibe 


time 


9-1* 


185* 


wm 


15.0* 


15* 


Mucboftbcday 




83* 


10.0* 


162* 


10.9-3 


5 J* 


Certain pcakiravc! houis 




1 2. 6* 


17.8* 


IQ3* 


73* 


14.0* 


Diriig nigbllimc periods 




102* 


853 


1J,2<* 


20.4* 


5 J* 


A Tew brief lines each day 




ILO* 


is.fi* 


Ift3* 


8.8* 


10.9* 


Oi weekends 




0.8* 


00* 


0.0* 


0.7* 


12* 


Never oralmcca never 




41 -M 


2U* 


29.4* 


30.6* 


55 J* 




Total 


IQO.OK 


100.0** 


100.0% 


iiMMra 


I60MK 


Q12b: While oitsidc voir residence 


■ 


















RespatrsCX 








All Areas 


Great Fall* 


Missoula 


Butte 


Billings 


Missiig 


38 


9 


1 


7 


21 


All of the time/nearly all ibe 


time 


88 


18 


25 


31 


la 


Much of i be day 




67 


15 


7 


21 


24 


Cciiain peak travel houis 




88 


8 


4 


18 


58 


Diriig nigbllimc periods 




27 


5 


4 


II 


7 


A Tew brief 1 imes each day 




77 


8 


10 


15 


J4 


Oi weekends 




9 


2 


1 


2 


4 


Never oralmcN never 




233 


25 


16 


42 


150 




Total 


627 


90 


68 


147 


322 










Percentages 






All Areas 


Great Fulls Missoula 


Butte 


/li/forfi 


Missiig 


M'i 


10.0% 


13* 


4.8* 


63* 


All of the time/nearly all ibe 


time 


14.0* 


2O.0* 


36.8* 


21. 1* 


43* 


Mucboftbcday 




10.7<* 


16.7<* 


I0J* 


1429 


73* 


Cciiain pcakiravc) houis 




uo»- 


85ft 


5,9* 


122* 


is.ow 


Diriig nigbllimc periods 




43* 


5.6* 


5-9* 


73* 


223 


A feu brief lines each day 




122* 


8,9* 


14.7^ 


102* 


13.7* 


Oi weekends 




1-4* 


22* 


13* 


1-4* 


12* 


Never or aimed never 




37.2* 


27.8* 


233'* 


28 JH 


46.6% 
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Total loojra 



ura loojra 



NNL0* 



Question 12: Neighborhood Annoyance Rates by Proximity to Main Road. 
Summary or Results f>t r AM Survey Areas 



Crarl F«/k, 51V 


AW&lastuJYm* 
Inside Outride 


Speci<t\ 

Inside 


f Jim Periods 
Outride 


Sever or Almost 

Sever 
Inride Outside 


Next to Mam Road 

1 Block fpni Main Rcud 

2 Blocks fron Main Read 

3 Blocks Iron Main Read 

\ftssoiifu /_ KtitiLwriiikv 


61* 
29* 

6* 
IN 


68* 
42* 

13* 

Itff 

Outride 


48* 
50* 
37* 


18* 
23* 
38* 
37* 

Outride 


0* 
16* 
38* 
37* 

/fitti</r 


14* 
26* 
44* 
32* 

Outside 


Next to Main Road 

1 Block tram Main Read 

2 Blocks from Main Read 

3 Blocks (inn Main Road 

Butte tiiUcresi 


28* 
28* 
28* 


55* 
50* 
44* 
44* 

Outride 


27* 
44* 
39* 
39* 


27* 
39* 
22* 
22* 

Outride 


9* 
22* 
33* 
33* 


18* 

IN 
28* 
28* 

Outride 


Next to Main Road 

1 Block fnwn Main Road 

2 Blocks fiuti Main Read 

3 Blocks from Main Road 

BUfiiifr Rim rock 


57* 
28* 
10* 
15* 


67* 

38* 
16* 
23* 

Outside 


17* 

47* 
52* 
31* 


13*3 
30* 
48* 
33* 

Outside 


23* 
21* 

32* 
44* 


17* 
23* 
32* 
38* 

Outride 


Next to Main Road 

1 Block from Main Read 

2 Blocks from Main Road 

3 HKvks f n>u Main R*\*J 


3OT 

3* 

2* 


J6* 
B* 
5* 
4* 


48* 
40* 
26* 
16* 


409 
44* 
34* 
23* 


12* 
52* 
65* 

75* 


8* 
45* 
55* 
62* 
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QI3: How roach consideration did joi give to traffic noise from the main mad when yon 
rented/purchased yoorcurrcnt residence? 



Rttpn 











AH Arm 


Cre*f F<r/fc 


Missoula 


Butte 


Bitting 


MiiBBg 


123 


19 


13 


26 


65 


A "Ira d ail 








36 


6 


2 


6 


22 


St>mc 








134 


22 


25 


23 


59 


Little 








125 


22 


15 


32 


56 


Note 








2(U 


21 


11 


55 


117 


[ wusift aware 


of the 


1 raff it Aoec 




5 





2 





3 








Total 


62? 


90 


Percentages 


147 


322 




All Areas 


Crrof fo7fa 


Missoula 


B title 


Billings 


Missiig 


19.6* 


21.14 


19.1* 


17.7* 


20.2* 


A giral deal 








5.74 


6.7<* 


2.9* 


4 I* 


6.8* 


Some 








214% 


24.4* 


368* 


19.0* 


18.3* 


Little 








19.9% 


244* 


22.14 


21.8* 


17.4* 


Note 








325* 


2334 


162* 


37.44 


36.3* 


[ w+tsiTt aware 


ofibc 


l raffle tocsc 




O&i 


ftO* 


2.9* 


OOT 


0.9* 








Total 


JUL0« 


lOQ.Ot 


iOOM^t 


J0A04 


/Gftflft 



QI3: How much constdc ration did you give to traffic noise from the 
main road when you rented/purchased your current residence? 



«re 
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Q14: Has traffic noise from the main road i*oltcn louder or quieter since job noted into jot r 
current residence? 



VpOTISC 





MI Area* 


Greai Falls 


Missoula 


Butte 


Billings 


Missing 


20 


6 


3 


I 


to 


Much louder 


145 


28 


IS 


06 


6J 


A little louder 


159 


23 


18 


36 


82 


Bout the sine 


211 


23 


22 


56 


110 


Quieter 


IC 


I 





4 


5 


Nrt suic 


82 


9 


7 


14 


52 


Total 


627 


90 


68 
Percentages 


147 


322 




All Arras 


Great halls 


Missoula 


Hutu 


Billings 


Missing 


32* 


6.7* 


4JU 


0.7* 


3.1* 


Muck louder 


23.1* 


31.1* 


265* 


245* 


19.6* 


A little louder 


25.4* 


25.6* 


265* 


245* 


255* 


Bout the sane 


33,7* 


25.6* 


32 .4* 


38.1* 


34.2* 


Quieter 


1.6* 


LI* 


0.0* 


2.7* 


1.6* 


Nrtsurc 


13,1* 


10.0* 


I0J* 


95* 


16.1* 


Total 


f«L0% 


IGO&i 


lOQAt 


I00.Q*b 


inura 



'.*14: HtH I ruff* n-mc from the mum roud gjoiica kinder or quieter 
sj:m c y m moved into vour cmrrcAl residence*? 




Ml Areas Crcal Falls Missoula Bullc 



S.Uin«s 



m 



m 



NHSur: 
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'J J 5: Has traffic noise from the main rood become more or lew bo i hers* me over tine? 

InraM 





MtAnm 


Crem PkJk 


Missoula 


JI Mil* 


ntlltrt& 


MtSSII" 


34 


7 


4 


6 


17 


Monr btttacKomc 


180 


37 


23 


51 


w 


Stayed ahm the same 


218 


27 


26 


50 


115 


LcsshthcftovK 


39 


6 


7 


10 


16 


N ■ dWttrbtd 


122 


7 


6 


23 


H 


Na sure 


34 


6 


2 


7 


19 


Total 


027 


90 


6* 
Percentages 


IJ7 


J22 




/t//^r^A,v 


Great Folk 


Missoula 


R title 


Billing* 


Mistjig 


5,4% 


:.8*.t 


5.9% 


4.1% 


x?.i 


Mnrc hihcKonic 


2SJ% 


411** 


33.8% 


34.7% 


21.4% 


Staved aboff ifcc &unc 


348% 


3DX» 


38.2% 


34OT 


35.7% 


LoaKj hcftuiK 


62% 


6,7* 


I0J% 


6.8% 


5.0% 


Nd disturbed 


195% 


7.8% 


8.8% 


l5.eV£ 


2cV7% 


N-< >«:■ 


5,4% 


6.7% 


2.W 


4.8% 


5.9%, 


Total 


f«UK 


fMMK* 


/tfftfl'* 


mam 


U0A% 



QI5b: Cbrck hcrcifjoa think jm arc getting nannri to (more tolerant of) trufik smnds. 



AU Areas 



175 

27.9%. 



Great Fa 



24 
26.7% 



m 



■oni 



fa 



22 

3249 



tfuto 



53 

36,1% 



76 
Zlfl9 



14 5: Has traffic noise front the main road bccutic more or If 
buthcrainie uvcr lirac? 



*•'. - 



4# r . - 



** r . 



*t*. - 



i*'. 



t*. 





ttnl Sir 



(;tltia|lHiirTU4Cil I in ii** 
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Q16: i I. - i'.: Ik noise front Itieraain road caused you to nuike adjustments in howyot live? 

Responses 





Tout 
Total 


MI Area* 


Great falls 


Missnufa 


Btttte 


fttlhtifr 


Missing 

No 

Yes 


59 
395 

173 
62? 


5 
55 
30 
99 


1 

35 
32 
68 

Percentages 


13 
8! 

53 
14? 


40 
224 

58 
322 




Alt Awn 


Great falls 


.\fissaula 


B title 


Billing* 


Missiig 

No 

Yes 


9Mb 
63 Xtt 
27.6* 
l«L0« 


S.ffi6 
61.1% 

33 J** 


\5<i 
5159 
47.19 
JOAflft 


SOT 

55.19 
36.19 
HAH 


12.49 
(Bffl- 

18.09 
fflAffft 



Q16: Has traffic noise from Ihe main road caused vou to timkc 

;n 1 1 nsi mi iik in bow vou live? 




All Areas 



Circai liillv 



Mhm.-liU 



HulW 



EI 



illi-fi» 
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QI6: Has traffic noise from the main road caused you to make adjustments 

In how you live? 
Alt Areas 



CI* b?d vtndov i 
RmicJ act i pt bit Jit i 

lnj[i :4 HI blKlfiDltnd :uii*l 
E 1 ili sin!: * 

Hpv;d mtiviij mudf 
C otittnpticd fiin;i* JI 

A**:d 4m.^- Mother tc^ad id> i tnmftltJ 

bvti ,n x.- j tn<piaii4rt tit * *JI kVapl 

UuJ dillcjcM am *f v*d 

Otwrcd * k pf ipw « 

Mt>. ,d ind**t fltli> . ID ttiOthft rujm 

U tfdcM*4>r> 

<'I|J«i^l-J ixm, of Jin ' ir. 
lin"i< f iBUfriiuibiBldini* |p M*«l »*l >i 

Htlill jn ::alh 




UH 



an 



jo*.; 



Q16: Has traffic nobe from the main mad caused you to make adjustments 

In how you live? 

Great Falls 



Cloifd »i«dci» t 

Rutlcd u.. ' «i tm h: t 

Tum:tl mi b;hh /ic^itl t*id 

I p/rad,t| d«d|VWItldow i 

'■In' :tl ^11- us is iJ, 

< din(wlfdffttn< l viJl 

A«J,ddii»rta'Dih<r »p*ttdi«>» *K*frijJ 

Ifctrrmfd fttnditidn in vJIitmI 

V.:rfJi^,i.-r--,*iJ ;«d 

C h;*t/td « = a| vpphb t 

M»i l-* inJcm ifciiv . |p inici.i nscxi 

I >:J .ik pliif ■ 

C h;>*L"~d lime *f ht^ty 

94-4 cd trp»nfL-. : «iih«ilJin|' *• bl»*& npiif 

Emit in k'viAnifiiinf 




0', 



HFr 



JFi 



.«ri 



4Q% 



HH 
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QI6: Has traffic noise In mi the nisi In road caused you lo make adjustments 

In how \ou live? 



Fttu.tl kHIfl hn Jfc: * 
l^rnrtl ea bife,lfruwh| inU*d 

}!■». id :Hiil|. inti: 
{'•rt ■*[»!*■ J I .ni : ' .»] 

ItHtCBifd ici <tiho*a til ' J I nil 

Itcddtflcici* mtttal \%m*l 

(k«M 4 ic 4f nan i 

II wed ■doai *it' id j«if>*h?t ippk 

t h *c4 en pluf i 

' l\.r,*:4 iii',: [■! ,t.n ji 

**ncd /*■**/ ci f — fc wl Jin ^ i» W«* n«i ■. 



MiisauLi 




m 



HH 



zn 



*»•*! 



4'i + , 



Q16: Has traffic noise from the main road caused you to make adjustments 

In how you live? 

Butte 



n»wcd»ro ■rbttaVl 

lnn,t| ra hifcl riowd n>imd 
I f'lkd, J dfWf ti'-*^d« r * t 

Till' Ltl Ihll.ll. IHit: 

Oft kirtHiftJ ItntCwrfl 

<di :c! * WC . idn >ti»i lit * OWftlki 

bntcaicd in nitifHn tn * At uV»"f 
V «rd difTctcm men of pd 

tltaafv'd U i£ ofioami 
HpV<dukdOal Jtlt' IP «iwh:i ii=m 
UK^EJVp] 

( h_Ht »:d [»«i: pf :tii . il . 

L ivii .-d jmi/ d p— *uil din i ip M**l not ic 
tfuiti .h ::nh HMrtiitid 




MKr 
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Q16: Has traffic noise from the main road caused you to make adjustments 

In how you live? 

Billings 



C |*i^t> utrtdov ' 

!4l*HCd =.- ■ **t huh 

lum.d «n l*,fcl fiutim! -auin 

I piit-dd d»l*^ *(fld<>« 

dvji j in ltd 



■and 

{ 4M>tiatl:dl:m: '. ;4) 

Added dvupcuoihrt >h»1:A. m:^i>^ 

MwKMfcjd ■» <■#■■<■. (a **I1 kVaaf 

lud difTcct* **(u*f y»d 

0*an/;dw*r *f tvMt 

'■I [■■ ni Jinh*;c .Kli . (D Mtotftct rMiii 

itedctv pluti 

l'li;tt/cd ■■■■. of JiBir. 

Biiili mi .-I* til 




10** 



2D* 



3ir;; 



4iri 
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Q17: How acceptable to you would the following methods be for reducing noise al your residence 
from truffic on the main road? 



•hi 

lin 






1 

i! 

\* 1 



3l2 






1*1 



A/M 



mi 



Responses 



Missilg 137 

Very accxrpable 168 

Acccjtablc 112 

Nrt acccjiablc 87 

Nrt applicable 71 

Uftdcckkd 49 

Taut 62? 



167 
1(6 
98 
112 
96 
49 
627 



171 

127 

lft> 

50 

63 

56 

627 



148 

132 

124 

88 

73 

62 

627 



134 
229 
129 
31 
70 
41 
627 



All Areas 

Missilg 

Very acrcpablc 

Acccjtablc 

Nrt acceptable 

Nrt applicable 

Uriccidcd 

Tatml 



Percentage 



21. 9% 

26.8% 
17.9% 
13.9% 
1 1.8% 
7S% 
JAUItt 



266% 
16.7% 
15.6% 
173* 
15 J% 
7.8% 



27 J* 

20.3% 

255% 

8. TO. 

10,0% 

B.9% 



23.6% 
21.1% 
19.8% 
14.0% 
1 1.6% 
9.9% 



211** 
365% 
206% 
3.3% 
11-2%) 
7.0% 



Missiig 

Very acceptable 

Acccjtablc 

Nrt acceptable 

Nrt applicable 

Uidccklcd 



Responses* 



31 

28 

13 

5 

10 

3 



42 

8 

7 

15 

13 

S 



II 

10 

17 

7 

9 

6 



31 
19 
15 
II 
10 
1 



22 
12 
17 

3 
S 

1 



(treat Falls 

Missilg 

Very acccpablc 

Acccjtablc 

Nd acceptable 

Nrt applicable 

Uidccidcd 

Tatmt 



Percent ages 



34.» 
31.1% 
14.4% 

5.6% 
1 1.1% 
3J% 



46.7% 

8.9% 

7.8% 

16.7% 

14.1% 

5.6% 



15.cVS 
11.1% 
18.9% 

7.8% 
10.0% 

6.7% 



311% 
21.1% 
16.7% 
12.2% 
11.1% 
11% 



211% 

46.7% 

18.9% 

3.3%' 

5.6% 

1.1% 
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QI7: How acceptable to you would the following methods be for reducing notsr at yoor residence 
from truffle on the main road? 



•hi 
1111 






ill 
S*8 



111^ 



411 



I 



Si 

ill 

it* 



5* * 

Sot 

■I I * 

III 






Afiscffufc 






R<xpo*n* 






Misug 


9 


8 


13 


10 


11 


Very accejvablc 


33 


33 


13 


12 


24 


Acceptable 


15 


15 


18 


13 


18 


N . >; acceptable 


3 


2 


11 


19 


4 


N« applicable 


A 


6 


5 


8 


5 


UftdccKlcd 


A 


4 


8 


6 


6 


fatal 


68 


6* 


68 


68 


68 


Missoula 






Percentages 






Mlssiig 


13,2* 


us* 


19 J* 


14.7* 


162* 


Very acceptable 


JSLVi 


485* 


19 J* 


17.6* 


35 J* 


Acceptable 


22 J* 


22 J* 


265* 


19.1* 


265* 


Ntf acceflabJc 


44* 


2,W 


162* 


27.9* 


5.9* 


N. v applicable 


559 


8.8* 


7.4* 


11.8* 


7.4* 


Unkcidcd 


5.9<* 


5.9* 


11.8* 


8.8* 


8.8* 


Fotef 


ioo.ok 


100,0% 


IMJffi 


I00JK 


100M% 


B trite 






AcSJPffWttf 






Mb&llg 


21 


33 


33 


40 


27 


Very acccpable 


55 


30 


42 


19 


61 


Acceptable 


28 


28 


40 


21 


30 


Na acccfiablc 


21 


26 


10 


25 


6 


Nd applicable 


9 


18 


11 


20 


9 


Uidecidcd 


13 


12 


II 


22 


14 


7W 


147 


147 


/47 


/47 


147 


ffirft* 






Percentages 







Missiig 

Very Acceptable 

Accepablc 

N ■ ■. acceptable 

N at applicable 

Uftdcckkti 

Taiml 



1-1 Jtt 

37.4* 
I9.0*> 
14.3* 

6 \U 



224* 
20.4* 
19.0* 
1 7.7** 
122* 
8.2* 



2249 

28.tf* 

272* 

6.8* 

75* 

75* 



272* 
12.9* 
1439 

17.0* 
13.6* 
15.W 



184* 
415* 
2CLA 
4.1* 
6.1* 
95* 
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QI7: How acceptable to you would the following methods be for reducing notsr at yoor residence 
from truffle on the main road? 



in 

mi 



iii 



■J 






i?J ? 



* £ 



411 



Si 

til 



5." * 

Sot 

■I S * 

!»* 

£i1 



Missiig 23.6V 26.1V 26. IV 

Very acceptable I6.IV 10.6V 19.3V 

Acrepablc 17.4V I4.9W 26.4V 

N« acccftablc 18.0* 21.4V 6.8V 

Na applicable 15.8V 18 JV M.S'.* 

UKlcckkd 9,0V 8.7V 9.6W 

Taut 100.0% 100.0% IMUK 



20.8V 
255V 
23.3V 
10.2V 
10.9V 
93* 






0jtfj£r 






Rcxpottsex 






Mi&tiig 


76 


84 


24 


67 


74 


Very acceptable 


52 


34 


62 


82 


102 


Acceptable 


56 


48 


85 


75 


64 


N . >: acceptable 


58 


69 


22 


33 


8 


N« applicable 


5! 


59 


38 


35 


51 


Uidcckled 


29 


28 


31 


30 


23 


TW«/ 


322 


322 


322 


322 


322 


B tiling* 






Percentages 







23.0V 
31.7** 
199V 
25V' 
I5SV 
7.1% 
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QI7: How acceptable to you would the following methods be Tor reducing 
noise at your residence from traffic on the main road? 

Alt Area* 




\<Er 2DT< 3(r\i 4U'r 5G', Wa "■' , 



QI7: How acceptable to you would the following methods be for reducing 
noise al jour residence from (raffle on the main road? 

Great Falls 



Retain c*/fttE br^c 



TtjtfTl4 tr k *id*ton 



Ftp^'Hlf 



'i hi 



WcU 




(l» HW 2iY4 HYf Mft MYt tdYi '\Yi HI 
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QI7: How acceptable to you would the following methods be Tor reducing 
noise at your residence from traffic on the main road? 

Missoula 



KcA»i at 



li;tUt r.-raJ* 




W\ 2DT< 3iF< Mfx 50', fin 7if% 



QI7: How acceptable to you would the following methods be for reducing 
noise at your residence from traffic on the main road? 

Butte 




Bowlby & Assoc [ales. Inc. 

Traffic No is* In Montana - Final Report 



Page C-31 
July 2004 



QI7: How acceptable to you would the fallowing methods be for reducing 
noise at jour residence from traffic on the main road? 

Billings 



Kc *ic* rttfiit? hr^-.- 



ItMti t-.-f^m 



r- ,pti j n ' 



:.,-,; I 



\*i m M 




Kl', 



Xfi Mfx S0'i AH :S 
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Q 17: Other Suggested Acceptable Traffic Noise Reduction Methods for Current Residence 



<irt:at Kails 



Enforce use of Jake brakes: larger A more lighted signs banning engine compression 



Evenmcn trees 



Mot otcycJcs. especially uociy 



Nostraighl pipes forcxhausl 



Mtaonb 



Concrete jkhsc barhcron 1-90. tires/toe*: barrier, Himcthing (hat would create a visual wall A 
neJghK»ifctxxl reeling like a neighborhood: tsc aesthetic noise barriers- c + g + . Alaska 



Remove highway: underground tunnel for J- 1 * J 



Require mufflers on all vehicles 



Under 50 mph Tor all trucks 



Boon boxes 



Butte 

Jake brakes: air illegal but still tscd: the sign on Jake brakes is a joke- highway jxirol needs to tfopthem; 
nicks ignore Jake brakes (signs) especially in middle of nighi 



Pfcini: evergreen trees, trees A shrubs: trees- pine. II r. etc.. tree hamcr 



BUHinp 



Roadway improvements; -U h lane south to the freeway west of Zimmerman would eliminate traffic; make 
Rlmrock double late: more mtcs Jess bottleneck: divefl traffic (otfhcr&rects New highway to be wider A 
built with quiacr pavements: traffic light at Rchbcrg A Rimtock. signal light at Zimmerman A Rlmrock 



fraffie operations Too many vehicles on street, noisy tracks; large trucks doat belong on Zimmerman: 
no trucks on Shiloh: no trucks allowed now: reduce track traffic: motorcycles: restrict maorcyclcs. restrict 
ake breaks especially on lop of rims 



Enforcement; Enforce speed limit at night, law enforcement; enforcedly ordinatcc for loud motorcycles: 
baler enforce ment of music and muf Her laws, need officer to give chariots, give tickets 10 loud boom 
boxes: car Mcrco restrictions: outlaw loud carMcrcos 



Other: Plan trcesas barrier, planting of trees; tree barrieis: plant busies on tf reel line: airplanes 
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Q18: Whfcbof the following Improvements lovoor residence area do you believe hoi Id noticeably 
rcducetraffic misc? 



Rcxpt> 



Construct fcftcc*wallorcanh 

mound 

Add or rckxatc garage or 

out build lug 10 block noise 

Add or upgrade drapes or oibcr 

sound-absorbing menu) 

Relocate okhc noisc-scLMivc 

moats lo q u ietcr side of bouse 

iMall air conditio* lag toalktw 

windows ir> remain closed 

Plant ittjor hedge to create noise 

burner 

Upgrade wall or ceiling insulation 

levels 

Upgrade windows ordootsot side 

dicing irafllc 

Relocate outdoor activity anra lo 

side lacing away from traffic 

Other 



AUAr*a* 


Great FaU* 


Missoula 


Bunt 


Bitting* 


153 


21 


23 


50 


59 


13 





3 


1 


9 


49 


6 


7 


17 


19 


IX 





2 


5 


11 


un 


15 


13 


33 


40 


125 


12 


20 


34 


59 


60 


X 


14 


1(1 


32 


87 


10 


l T 


20 


40 


23 


3 


4 


1 


15 


17 


3 


1 


3 


11 



Percettiugts 



Consiruct JciccAvuWcanh muaod 

Add/re locale gaiugc/oul building to 

block noise 

Add/u pg radc d lupes or i i her 

sound-abs. maicrul 

Relocate noise-scisitive mtv to 

quictcrsidc of house 

Itsfallac. to allow windows lo 

remain closed 

Plant ittjor hedge to create noise 

burner 

Upgrade wall or ceiling insula ion 

levels 

Upgrade windowsftloorcionsidc 

facing traffic 

Relocate outdoor act iv. lo side 

away fiom traffic 

a her 



ABA 



IV4IA" 



Great I alls 



AUbwoIi 



fruih* 



Rillii 



24.4% 


23.3% 


33.8% 


34.0% 


IS. 3% 


2.19 


0.0% 


4.4% 


0.7% 


2.8% 


im 


6.7% 


10.3% 


11.6% 


5.9% 


259 


0.0% 


2.9% 


3.4% 


3.4% 


16,1% 


16.7% 


19.1% 


22>ia 


12.4% 


19.9%. 


13.3% 


29.4% 


23.1% 


18.3% 


96% 


4.4% 


20.6% 


6.8% 


9.9% 


13.9% 


11.1% 


25m 


13.6% 


12.4% 


3.7% 


3.3% 


5.9%. 


0.7%. 


4.7% 


2.7% 


3J9 


15% 


2.0% 


3.4% 
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QI8: Which of Ihe following Improvements lo jour residence area do you 
believe would noticeably reduce traffic noise? 
All Areas 



■cJotw? pwJwar mbv 14 -1 ■ ■ I ■ 1J1 u 

I'pfiidc Tkittd*v u'i|«4*i tat 4dc Unutf *%4ln 

Ft .■■J FU.lf 4 t»Ejl/E Id KttMt nta >f (i,l JL J 

En 'i.tt -it ID Jti ■ ►■ Hiiln'1 * ID I'.iiiii Ud i:J 

H.ltmBj n«>?~>JBHltTi r**i. v ttnetcj tide 4l tail v 

ydiW^^r^-Hvih;! lauiid *i muKiijJ 

■.1J1I » .-lutut: r4*Vf>»uilwlifcni m bloifc m* . 

Cmubuu I ciit'C 't Jlcjfih inautd 




QI8: Which of the following Improvements to your residence area do you 

believe would noticeably reduce traffic noise? 

■ 

Great Falls 



I . I ■ ■ l :i..- Mi. -if Uv 14 Hi . :■ ■ I ■■in 11 il il 

I pn ,»*. '.lll^l" i'Johi B4k J#V ttHMtf »;dTn 

I >!*;■*: v{* « t---ili»r «■«*-■««*» 1: .1 

R-bhl nup ludi/r (4 oiflc nail 

lll*lldl i t I If Jt *- ""111 ilM.-M.H tU.J 

H:li.n»r nf« .: ..-(i ah . , (ia. . [j» t|tzi,i,r .|J, >il bm if 

jUA^Ptfrwd? drap; » •* Pihft **und:d>i msaKiuJ 

AddQcJfrtUK f» V -utHhialdinr M Modi D-JkE 

t "m uuil I niL : > il ".uili 




IflTr 



SPr 



4CH 
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Q18: Which of the follow Ine Improvements to your residence area do you 
believe would noticeably reduce traffic noise? 
Mis ant la 



?.:l"i.M. amdi II nv, (* tide *V-jy frttlt it Jit t 

I pr^-it-' vfmlfrv l. jiii 4 . on **. f*n«/ ir Jin 

I p'f.iii: ujUh t.itm/ in4iH|Eii| I,, lJ ■ 
IIjiH Hft^ir lic*f: 1* li.M: mm. hitii.i 

II 1.1 At" IO . il : ■ null-' 1 14 1 :*n,i[i ti : ."d 
?.:lin *i. iti'i ■ .11 uli . . iri 1 it mini :r 1*: il biu K 

\dd*f>imdr Ji^:i[ othrr t***td ati mmtm4 

J . L^il 1 ;tr>i.n, /:■:*,'. <irthtjitJj»r ** htu^fc mil . 




QI8: Which or the following Improvements to your residence area do you 
believe would noticeably reduce traffic noise? 
Butte 



Keloatu owid> ii nv< at tide *v-jy ftain it Jit c 
l'a^?**V ■*ind*« u'dorvi an *4: fjtiii^ tnd"ln 

I p/i.iil: v -ill « «"?i|ttl/ LH^Niim ti . d . 
HjH m**p>t licJ/c it u.jj. hui ■./ h:Bii:i 

Ji il at la ,JL : ■ vtmlav 1 |a rcm*rt da *cd 

""l"i i. 1 (ti'J ■ -"Ji J 11 tin ■ ■ qiU * "J J I " :l h*U ■£ 

",dil»f »i»Jl- dt«*>; ■ c* other wurtd'-jfai ni-tuniJ 

'J*l 1 ."tin jc. /;«i^ H . atithiizlilicii/ t* ht-itt not >f 

t'tti «itt f ini ,;■ * JliCM* ni4iind 




jiri 
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QI8: Which or the follow inc Improvements to your residence area do you 
believe would noticeably reduce traffic noise? 

Billings 



RHooif outd* it nv*H tide ***-jy from it Jit t 

l'pr*;*4* vfttdfrv li'doHi nil W; i-Jtiup «Ji*t 

Ypjtad; vJit 4-ittn/ injJ MtDti li.l- 

II jm m**pn hed/c i* acme am v h.tn.-i 

hi ki;JI x id :<!•'■ 'ihJd j i id timtitt dated 

V,|u«-j1e lum Hit nil ' c mt> t* -nil i :r j#V *f b*u u 

*,JiLvf |i>Jl- Jr^, ■ pi other MinJ'J^i mmtttti 

* J*l i -Irii x , .♦:■ htf , fltithiul din* •* bl«** not >f 

Cad *Uil I ni ; * M -m* m-itlntf 
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QI9: How much would yon he willing to pay to rcdicc noise noticeably at joir residence from traffic 
an the main road? 



Responses 







All A ft as 


fimrl ftrttv 


Missoula 


H utic 


Billing 


Minig 


61 


14 


4 


II 


32 


SI £CX> or less 


70 


9 


13 


20 


28 


SlJJOltc 


S2D00 


29 


3 


6 


7 


13 


S2JX)1 tc 


S5D00 


23 


6 





6 


!! 


SSJMltc 


SlOflOO 


6 


1 


1 


3 


I 


OverSlOiW) 


3 


(i 


1 


I 


1 


Nothing. 


1 can na afford to jmy 


64 


14 


15 


15 


20 


Nothing, 


noise ts noi ctoigfc of a 


215 


19 


9 


38 


149 


piobkm 














Nothing. 


1 am a renter 


17 


2 


8 


4 


3 


Nothing. 


1 choose to live here 


98 


11 


10 


34 


42 


Other 




40 


10 


1 


7 


22 




Total R< ■■ ■ i ■■ . 


627 


MP 


68 

Percentages 


147 


322 




AltArra* 


Gmif Falls 


Missoula 


Butte 


Billing* 


Mbi{ 


9.7% 


15.6* 


5 TO 


75% 


Q*P4 


$1,000 or low 


11-2% 


lacw 


19.1% 


13.6% 


8.7% 


$!D0ltoS2fl00 


4.6% 


3J% 


8.8% 


4.8'* 


4.0% 


$2flOltoS5flOO 


3.7% 


6.7% 


0.0% 


4,1% 


3.4% 


£5 M)l to £10,000 


1.0% 


1.1% 


13% 


2.0% 


0J% 


Over SI 0,000 


05%> 


0.0% 


15% 


0.7% 


0.3% 


Nothing. 


I can not al'toid to jxiy 


102% 


15.6% 


22.1% 


102% 


6.2% 


Nothing. 


noise is m* cm ugh of a 


34 J% 


21.1% 


132% 


25.9% 


46.3% 


pmMcm 














Nothing, 


tan a icnter 


2.7%. 


22% 


113% 


2.7% 


0.9% 


Nothing, 


t choose to live here 


15.6** 


12.2% 


14.7% 


23.1% 


13.0% 


Otker 




6.4% 


11.1% 


15% 


4.8% 


6.8% 




Total 


ZflMH 


JM0« 


100.0% 


IQQ.OK 


MAN 
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QI9: How much would you be willing to pay to reduce noise noticeably at 
your residence from traffic on the main road? 
Alt Areas 



SIMDhIo* 
M 001 * 12.0W 

V^OOIip^lOOM 
P.rrllO.00* 

Nlllllltip 1 . I14| l..- I . licit LllCltlflji a| * plllM,lXl 

Victim* I iin:; Id ti ■ ti- i ■ 

Nathtttir. I ("Jit M| ;ttflari) le pay 

?>*«*■■* I JJn a r.m.i 

















1 








1 


1 


-^ — 


1 



-HFr 



QI9: How much would you be willing to pay to reduce noise noticeably at 
your residence from traffic on the main road? 
Great Falls 



MMO 
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Q19: How much would you be willing to pay to reduce noise noticeably at 
your residence from tralTIc on the main road? 

Mis ion la 




40', 



QI9: How much would you be willing to pay to reduce noise noticeably at 
your residence from traffic on the main road? 

Butte 





M.0i)0».J:ti 




11.001 t* 12*001 




12.001 •• 15.006 




1<iOOIi*1lO.OO0 




Ovn SIO 000 






*•*-* 


1 it\ : ID li ■ - ft.-rr 


Nodmt/ 


! i ,ii ji-i :** :t it IP J^ 




Sathiiitf J dm n :hke 




5Wa 
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QI9: How much would you be willing (o pay to reduce noise noticeably at 
your residence from Ira flic on the main road* 
Billings 
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Q20: Assuror a developer wants to build residences on undeveloped land next to a major roadway. 
Do you agree or dtapn that the city or count) should require the developer to take action to reduce 
excessive IraftV noise levels In the development or inside the residences? 



Responses 





AH Ana* 


Great halls 


Missoula 


R title 


Rillinfr 


Missing 


43 


7 


4 


7 


25 


Sirongly Agree 


206 


27 


29 


41 


ice 


Agitc 


183 


24 


16 


45 


98 


Neutral 


60 


5 


9 


16 


30 


Drsagrec 


^ 


7 


4 


i: 


21 


Strongly Agitc 


22 


1 


3 


7 


i: 


Urriecided 


69 


19 


3 


19 


28 


Total Responses 


627 


90 


68 

Percettta^cs 


147 


322 




AU Areas 


Great Falls 


Missoula 


R title 


Blltirtfr 



Missing 

Si mug ly Agree 

Agftc 

Neutral 

Drsagicc 

Silently Agree 

Uadccidcd 



Tvtal 



6,99 


7S9 


5.99 


4.89 


7.89 


32.99 


30.09 


42.69 


27.99 


33.99 


29.29 


26.79 


2359 


30.69 


30.49 


«» 


5.69 


13.29 


10>/V 


9.39 


7.09 


7,89 


5.99 


8.29 


659 


339 


1.19 


4.49 


4.89 


349 


11.0% 


21.19 


4.49 


12.99 


8.79 


/00.0ft 


IMMtt 


/W.flft 


IAMH 


/00.0ft 



Q20: Du i-'ii agree Ihut the city cir count} sbtmkl require u developer 1> uiUlinj; ho vies on 
undeveloped land nc\i to a niujur roadway to reduce cxccuite truffle nobtc levels*' 




All Areas Great Falls Missoula Butlc 

Sttti^h Afftc or Agree I Neutral 

Slim I ; HK:m'. -*i DKlBJrt [l-i:-; UttfctklnJ 



Billings 
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Q2I: If voi were buying a new home in a new development that Has being bi ill along a busy road or 
highway, which of the Follow ing actions woj Id you favor or oppose for reducing the traffic noise 
effects in your yard <or common area) or inside voir residence? 






s.s 



1* . I 



5 i 



i 



5!* ^ 



i 



^ -a i ^ 



£ "- 



■I a! 



Mi 



I 



|il 

I! 



M 



I 



lit 

ir 



i 

5 



A/Mra* 










Rcxpa nues 








Missiig 


III 


124 


10] 


143 


93 


102 


113 


153 


600 


Strongly favor 


222 


13S 


199 


127 


177 


ISI 


186 


115 


2 


Favor 


177 


191 


154 


IJ8 


246 


250 


222 


J48 





Neutral 


66 


120 


92 


110 


75 


65 


7S 


99 


1 


Opposed 
St ion* ly 


14 

4 


21 
5 


48 
10 


55 
15 


8 

2 


5 
5 


6 


56 
28 


1 



opposed 
Uftdccklcd 


28 


28 


23 


29 


21 


19 


is 


23 





Total 


627 


627 


627 


627 


627 


627 


627 


627 


604 


All Area* 










Percftitag 


ae 









Missiig 
Very Good 
Good 
Fair 
Poor 

Very Poor 
Does Not 
Apply 



17.7*4 

35.4*4 

28.2*4 

10.5*4 

3X» 

0.6*4 

4.5*4 



|9£<i 

22.0"4 

305*4 

l»J« 

3J« 

0.8*4 

45** 



16.1*4 
31.7* 
24.6*4 
143% 
71% 

\m 

3.7*( 



22.8*4 

20J*4 

23.6*4 

175*4 

8.8'i 

2.4*4 

4.6** 



15.6*4 
28-2* 
392* 

1 2.0*4 
u* 
oj** 

3J*i 



16J*4 
28.9** 
395* 

104*4 
0.8*4 
0.8*4 
3.0"4 



IS.Otf 
29.7*4 
35.4*4 

I (ft 
Q&A 
2<tt 



24.4*4 

18.3*4 

23.64 

15.8*4 

8.9<4 

45*4 

45 ( 4 



99.3*4 

0J*4 

0.0*4 

0.2*4 

0.2*4 

0.0*4 

0.0*4 



Total 



QA<Z IQQ.Ot /flftfl** I0QM*& 190.0% 100.0K I0Q.0** 100M% 
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Q2I: If job were buying a new hone in a new development that was being bn ill along a busy road or 
highway, which of the following actions wot Id you favor or oppose for reducing (he traffic noise 
effects in your yard (or common area) or inside yoir residence? 



* * g 









If-,: 



J 



i 2 * :S 1 1 

mall 






?i 



I *J In 
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Q2I: If you were buying a new home in a new development that was being bt lit along a busy road or 
highway, which of the following act ions wnu Id you favor or oppose for reducing (he traffic noise 
effects In your yard (or common area) or inside your residence? 
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<)2\: Ifyoi \u-rc buying a new home in a new development that was being bt lit along a busy road or 
highway, which of the following actions woild you favor or oppose for reducing (he traffic noise 
effects in your yard (or common area) or inside yoir residence? 
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Q22: Would you be willing to pay more for a new house next to a highway, if the hoist or 
neighborhood were designed to reduce the traffic noise effects? 
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Q22: Woo Id you be billing li> pay more for a new butse next to a hkghnuj, if the house or 
Dei£hborhi>i>d were desired lu reduce the traffic fto«ce effects? 
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Q23: Please check whether joi would participate in any of the fallow ing programs aimed at helping 
to redtee traffic noise at your home site. 
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QZJi Would j«u participate in any of the following programs aimed at 
helping to reduce truffk nob? at jour home site* 1 
AH At 



Kl.kI biothurc nil nouc tontivl 



Rcjd brochure on hud u*c planning 
Fderal or Male £itmi program for none reduction 

Home imped ion for \'A\s to KChlCC tnflii mai%C 

Attend *cminarou reducing I ruffle nobte 

Neighborhood improvement disirki 

Low Jnicrcti loan program 
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Q23i Additional Comments on Interest In Participating in Traffic Noise Reduction 
Programs 



Ureal Kails 



b all major metropolitan areas wc sec sotnd walls, so why not here*.' The highway has become 
busier aid add ii ion of exits since we built here, plusibc concrete added three- fold to the noise 
cvcL 



Wc weir here lira. 



Kliminatc Jake brakes. 



Misswala 



I assume the real purpose of this questionnaire is #20. 



I feel trains need jo beju the mix. Some engineers tikcthcirair horms more thai others. 



find the idea of closing our windows and installing air conditioners very disturbing. 



really don't care aboul ihe noise as I'm yonng and don't yet own a home. 



m disappointed I hat no actions arc being considered for our neighborhood. 



I've lived her for54 years before [-90. Noise doesn't bother me. 



-90 noise is not nearly as irritating as the increased traffic because once single- family houses arc 
now occupied by 406 students all with cais or pick-up trucks. 



Please build a sound barrier on 1-90 requiring iruckstogo under 50 in ph. that's the only way we'll 
get peace. 



Please put up a barrier. There are en vironmcntal concerns with pollution and notsc. 



Primary problem created by 1-90. Significant noise during university foot ball games from 

stadinm/ increased nse by emergency vehicles. 

The Van Buren area has a high noise level due to its proximity to E-90and the railroad. 



Van Buren has become much worse in last 10 yrs. 



Van Buren is much noisier than 1*90. 



We feel the worst notsc is the train at 3 a.m., car stereos and noisy motorcycles. 



Reduce speed limit on Interstate for 1/2 mile oi each side or towi to 55 would reduce noise. 



Trains arc much louder than traffic noise. 



Word annoyed wastoostron; 



Butte 



There is no noise problem. 



Plant (rccs around highway south of 15/TO. 



Too old to participate in programs. 



Why should we pa> for situation wc didn't cause' 



Killings 



Airpon noise is more bothersome, especially at night. 



At 83 t am happy to have the home and neighbors I have. 



At this time I sec traffic notsc as a problem further west of our neighborhood. 



Do not anticipate any noise problems from Rimrock Rd or const met ion in the area. 



How much hasthis survey cost taxpayers' 



-I 



I don't have a problem of noise from Rim rock. 



had new windows installed so noise is less. 



have lived in my home for40yisand there was no traffic to speak of on Rimrock40yrsago* 



I have no problem with noise. 



I live directly under Zimmerman Trail and the noise from it is a problem. 
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I view noise as a m odern clay occurrence. I enjoy hearing peo ple drive their autos and enjoy life, 
I would appreciate tic ban on fireworks being enforced. The noise is annoying but tic (ire 
hazard is even worse since the roofs arc cedar shake. 



It (school island I was pit in this spring. Oily a few children live above Rimrock and don T t use 
I he island, A waste of taxpayer's money aid a big irritant to tie. 



Jake breaks should not be allowed in city limits. Fisher water trucks use jakc breaks 100'/ of all 
■ rips on Rimrock. 



Keep incks off Zimniennan Trail A Rim rock. 



Kids scream at day caic ceitcron Augusia. 



Most of the noise is worse it summer 



Move. 



No Jake breaks. Pui ipasign. We have no freeways ycl. that's when the noise begins. 



Quite happy wiih location & lack of noise. 



Rimrock Rd is not a real problem bui we live on Zimmerman Trail, which is very very toisy. 1 
feel it is extremely dangerous lo allow trucks on Zimmerman. We arc considering oi moving 
because of M. 



Since I doi'l live oi Rimrock I do not have a problem with traffic. 



Speed limit needs to he enforced on Arlenc Si. No one otv\s2>nirth. -o: even police 



We are 2 blocks west of Zimmcrmai Trail. 2 blocks notth of Rimrock. Most noise comes from 
Zimmerman with trucks and breaks. None from Rimrock. 



We arc happy clams. 



We get more noise from Highway 3 above ihe rimsthan Rimrock. 



We liveoi Fairway Dr, which docs not have a noise problem. Homes on Green Terrace have a 
big problem. 



Zimmerman Trail has more noise & trucks than ft km rock. 



Zimniennan (rail is a biggcrnoisemakcrforusihan Rimrock Rd. Sirens are biggest culprit on 
Rimrock. lake bicaksand motorcycles on Zimmerman arc a problem. 



Airport noise is greater than Rimrock Rd. 



Bcitcrplanning. 



Noise from small planes coming low over Rimrock is very bad, why aren't they subject to same 
restrictions as commercial planes? 



Not an issue for is. 

Not pirehasc home in this area or sell & buy elsewhere noise is a problem. 



Please remember I he seniors on social security I tying to keep I heir homes. 



Probably not buy if noise was an inc. 



Quiet asphalt as a standard city spec for pavements. 



Solid fencing on south side of street reflects/bounces all traffic loisetoihc north side. 



Somen mes motorcycle racing on Rimrock at all hrs is annoying. 



Traffic needs to be slowed down. Need to eliminate I rucks hauling construction materials. 



Traffic noise from Rimrock ftil not that bad! 



We haic boom boxes and wish (here was an enforcement against them in residential areas* 
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Q24: Additional comments on any aspects of the survey or the subject. 



(ircal Fulls 



A by-pass wot Id solve (be problcn in this area. 



A good stan would be to bavecurrem laws I hat arc posted, enforced. Fvc recently called Stale. 
County and City cops and received no action. 



Family moved to area 1884— when (mere were no noise problems* 



Be careful where you by a home. Design homes so living aic is away from Si. 



Said (hey had ho complaints. 



Eliminate (rucks with jake brakes & no mufflers. 



I believe the law should step ti aid do something with the boon boxes. 



Jake brakes isibe majors probably (be only problem on lOih Ave S. 



New casino & gas station louder than t- noise. 



No problems at (bis lime. 



Noise problem exists in my yard and borne, also emissions from exhaust, I was here since 1964 
ind did not create (he problem. The highway den*, did and ii should have beet addressed during 
construct ion. 



None of sol at ions will work— tired of noise impacts. 



On Country Club Rd there is a sign (no engine brakes) that trucks do not abide by. Need to 
police tbis area. 



Rcgilanoad noise is acceptable. It isthc jake brakes thai are horrible. 



Speed, noisy mufflers, cycles, boom boxes arc my biggest complaint. 



Stan ticketing jake brake users. Noise check Harley- Davidson and ot.her motorcycles 



Tbc airport noise is our only issue, especially early in the morning when the planes are first 
tned up. 



Tbe government . state or federal should provide a wall for noise harriers, as is (he case in all 
otber states, through grant money because this development is already established. 



The noise is much worse now wilh the cone retc than il was with the oil. 



Tbe traffic from 1-13 does not bother me. Tbe noise from aircraft, fire trucks, and (he business 
area are sometimes amoying in the early morning and evening. 



There's hardly any traffic noise here except stupid boom boom misic. 



Traffic increased when Market Place exchange was added. Tbe appearance of ibis road 
deteriorated since tbe exchange was added. 



Wheicai the university addition between 15-1752 SW A 16-lgih Ave SW j»ct pavcdl 



Whet ihc highway was bain we asked for some borne raid wc were igiorcd. 



When (he state rebuilt Country Club Blvd they didn'l take into consideration tbe noise tbc tires 
would cause against (he eul in the concrete. Otbcrstates which have similar roads in residential 
areas have built sotnd walls. 



M tan ■ la 



Ban jake brakes and enforce it. 



Butte 



>ont use cemeni roadsaround neighborhoods close lo highways. 



have lived here for 25 yrs. Why is it so impoiiant low 



'»-!*»-» 



knew ihc noise would be bothersome when I bulk my house. There were no oi her land options 
could afford at ibe time. 



would never buy again text to a busy highway. Traffic noise has been much louder since tbe 
concrete pavement was re-done in ihc 80s. Asphalt would be much qiieter. 
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f my taxes go up because some meal bead bought or built a bouse by (he interstate and doesn't 
ike the noise. I would seek legal action. 



Jake brakes arc illegal hat si ill used. 



Jake brakes sig is already present, but ignored. 



Jake brakes, loud semi engines, all vehicles wiih loud engines should definitely be outlawed both 
during day & night. I can't hcarTV ortalk on the phone. 



Noise docaat bother me much and we're right across from I-9QA I- 15. I 



None of these arc feasible for my area. 



'lease add noLse walUo block noise. 



Some of the nicest housing in Buite is located in this noisy interstate area. There should be a 
sound reducing wall built along I he south side of the interstate to fun her improve one of the 
better bousing areas in Butte. 



The inckersseem to like using jake brakes during lighuime hours in our area. You don't bear 
hem during the dauiinc 



There are "nojake brakes" warning signs near our residence & the truckersusc their jake brakes 
right after they sec ibe sign. 



This is a highway dept. problem. 



Traffic in general is okay. However,! he truckers aic very inconsiderate. They know they are in 
residential areas yet still use jake brakes Enforcing ibe use of jakc brakes wouldn't cost us 
anything. 



We already made improvements to reduce noise, however. I hey do not totally reduce the noise 
cvcl. Sometimes its hafd to carry on aconvcisation. 



We are retired and traffic is not a problem. 



Would lot buy. 



Killings 



Vnnoyancc A tolerance arc subjective 



Built house in 1956. when we were last house nonh side of Rimrock Rd< 



I notice more road noise at night in the summer (windows open). I believe, but am not ceitain 
i hat it is from the highway on top of the Rim rocks, not Rimrock Rd. 



I would not purchase a borne next to a highway. 



Jake breaks a very bad problem. 



Lots of traffic on Rimrock Rd. 



Loud music from cars very* annoying. 



Most an toyed by traffic exceeding speed limit. 



No New Taxes. 



Noise not a problem. 



Ovcrthe years, the traffic on Poly. Rehberg & Rimrock has increased tremendously with the 
growth of the West end. It will oily gel worse if something isn^i done. 



Patrol Ki aiivc k Aiorc. 



Please com. improvement from N27tb-17lhSt.W. 



S". -, .'/ih.:^ hits |. |v i\.-i\: w ah / 1 nun :inKi~ Irai 



Something needs to be done about Zimmerman Trail. Is really noisy. Trucks should be banned. 



The park closest to us is across Rimrock. I'm uncomfoitable with crossing with young children. 
Our do? was hit bv a van on Rimrock & kilted this Julv. 



The problem is nix Rimrock Rd but Shik>h Rd. Shiloh should not be a truck route. Sbilo Rd 
causes Rimrock Rd to be a truck route also. Zimmerman Trail is the problem. 



The use of jake breaks on the trucks using airport road (Hwy 3) above the rims should not be 
allowed. They arc a great annoyance. 
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Yvaiisaf Riim>ck lights is too long "■ peaks. 



We art not as ncai to the Rinrockassomeof our neighbor but are far enough ipthc kill I hat 
we rarely hcartraftic noise. 



Wc arcyciy happy where we are. 



Whet cars A incks bit I be water connection in tic si rr a on no nb side of our hoove, makes a 
very banging noise. 



With our location aid present traffic levels, wc have no noise Fn>n Rinrock. 
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APPENDIX D 

ROADWAY SECTIONS WHERE TRAFFIC NOISE ISOR IS ANTICIPATED TO 
BECOME A PROBLEM FOR RESIDENTIAL AREAS 
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ROADWAY SECTIONS WHERE TRAFFIC NOISE ISOR IS ANTICIPATED TO 
BECOME A PROBLEM FOR RESIDENTIAL AREAS 

Question 7: Highway or Main Roadway Section Caising Traffic Noise Impacts In Nearby 
Area Residences, as Reported in the Planners Sirvcy 



County 


City* or Nearest 1 Major Traffic Noise 
City or fawn Impact Area 


Mitt or Traffic Noise impact 
\aise Impact Area Developing 
Are* within 10 Years 




Beaverhead 


Dilloi 




1- 15 near Dillon I- 15 near Dillon 
city limits city limits 




Broadwater 


Townscnd 


Hwy287ikn 
Town send 


Hwy 12 




Cascade 


Great Falls 


l-315/Countr) Club 
Blvd. 


St. Hwy 37-89- 

200 Near 
reside ices 


Cascade 


Great Falls 


I- 15 


M5 A Frontage 
10th AveS. roads near 
residences 




Ctisicr 


Miles City 


Hwy 59 






c-us 


Lcwisi own 


Truck by-pass 


1 


C«iS 


Lcwtsi own 


US 87 






lalhciid 




L-S \U\ 2 




laihckl 




VS Hwy 93 




lather) 




L'S \U\\ : 


L'S l-!w> : US Hwy 2 


Flathead 


Kahspelt 




3id AveE-4tfe 

Ave one-way 
couplet 


Flathead 


Kalispeil 


Willow Glci 

(secondary) 


Willow Glen 
(secondary ) 


Flathead 


Whitcftsb 


VS Hwy 93 


US Hwy 93 




Jalhlii 


Belgrade 


1-90 m Belgrade 


l 


Gallatii 


Belgrade 


Amsterdam Rd 




Gallatin 


Bclgiadc 


Jackrabbit Laic/l-90 
overpass 


i 


•alUilin 


Bclgmde/Bozenai 


Jackrabbit Lane 


1 


Gallatin 


Be tg rad c/Bo/em an 


Jack Rabbit/Belgrade - 
4Corncrs 


i 


Gallatin Belgrade/Bore man Frontage Road 
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County 


City, or Nearest 
Ciljf or Fawn 


Major Traffic jVeJjrr 
impact Area 


Minor Traffic Noise Impact 
liaise Impact Area Developing 
Area within 10 Years 






Bel«rade'Bo/enian 




jallatii 


Bozenan 


R 19th Avenic 




•uJJalin 


Bozcnan 


Wilboa Ave 




Gallatin 


Bozenan 


hLRoasc Avenue 




Gatlalin lio/eiian 


Mail Street 


Mam St reel 


•alLilin 


Bozcnan 


1-90 @ Bozcnan 




lallatin 


Bozcnan 


l*)ih Ave 


I i< N&S19th Ave 


Gallatin 


Bo/cnian 


7lfc Avcnie 


1-90 % Bozenaa 1-90 @ Bozemaa 


laliatin 


Bo/cnian 


Bridgcr Drive 


Kas> Hlvd NofII7«fc Ave 


Gallatin 


Bozcnan 


Durst on Rd 


Morns Rd S 3rd Ave 


Gallatin 


Bo/eman 


Hull in c Lane 


N&SI9tmAvc l^taAve 


Gallatin 


Bozcnan 


Hwy 10 


NorrLs Rd- 4 
South thh Ave 

orner-i 


Gallatin 


Bozcnan 


Hwy 191 


South 8th Ave J 


Gallatin 


Bozcnan 


Hwy 90 


West Babcock 7th Avcauc 


Gallatin 


Bozenan 


Hwyl9l-aCorncrs 


W.MaiaStmwy 
191 






Lake 






Ml Hwy 212 


Lake 






Ml Hwy 35 


.a kc 






US Hwy 93 




Lewis Si Clark 


Helena 


I- 15 


Green Meadow 
Dr 


.rt'isA i Urk 


Helena 


Custer 


Mam Si Cedar M5 


Lewis Si Clark 


Helena 


Broadway 


U-5«02(Cusicr 
Montaia Ave . . 
Ave) 


.cwbiA Clark 


Helena 


Benton Ave 


Montana Ave 


Lewis Si Clark 


Helena 


1 It h Ave. 


Pios-pccl 


Lewis Si Clark 


Helena 


1 11 h Ave. 


Prospect Sl Fee 


Lewis Si Clark 


Helena 


Railmad Corridor 


Prospect Si 
Montana 


xwis<& Hark 


Helena 


Montana Ave 


Kobe rts 


Lewis Si Clark 


Helena 


N. Beaton 


U-5809 (Montana 
Ave) 




Missoula 


Missoula 


SW Hi^ins^th 


Broadway St ;i| i 


Missoula 


Missoula 


S5thW &6tlW 
cou plcc 


Brooks St MillerCicekRd 


MISSOURI 


Missoula 


1-90 @ Missoula 


Reserve Street Broadway St 


\1 JSN .UlLl 


Missoula 


Hillview 


Rnssell-3id-Mount B rooks St 


Missoula 


Missoula 


All ofl-90 Missoula 


S3rd W Hifigins- 
Rcscrve 


Missoula 


Missoula 




Van Burco- 
Ralllesnake 
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City or Town 


Major Traffic Kaist 
Impact Area 


Minor Traffic Noise Impact 
Noise Impact Area Developing 
Area within 10 Years 




Silver Bow 


Bute 




Amhetst St 


Silver Bow 


Bane 




Excelsior St 


Silver Bow 


Bune 




1- 1 5)90 corridor 
Harrison Ave E 


Silver Bow 


Bunt 




1-15/90 corridor, 
especially icar 
intended ion of 1- 
90/1-15 




Teton 


Fairfield 




Secondary 408 / 
Fairfield 


Teton 


Fairfield 




US Hwy 89 (no 
Jake brakes) 




Yellowstone 


Billiigs 


1-90 fc Billies 


Lewis Ave Moll Hwy 


Yellowtfone 


Billies 


1-90 S. Billings & exit 
@ 27th 


Moll Hwy Beich Blvd. 


Yellowstone 


Billings 


CiaidEofSthW 


Broadwater Shiloh Rd 


Yellowstone 


Billiigs 




jovcraors Blvd Governor's Blvd 


Yellowstone 


Billings 


Bench Blvd. 


GovcraorWHilltop S. Billings Blvd 


Yellowstone 


Billiigs 


Zimmerman Tmil 


Hwy 3 - Airpott lo Hwy 3 - Airpoit 
/ : rail to Z Trail 


Yellowstone 


Billings 


Monad W of 27th St 
W 


1-90 Jet wM-9i: 
SEand NE quads 


Yellowstone 


Biltiigs 


R in rock Rd 


RiimK'k Road 


Yellowstone 


Billings 




S.Billings Blvd 


Yellow tfone 


BillllgS 




WkteU.e.E&W^>f Lailc ' 
E&W 


Yellowstone 


1 .in re J 


Laircl Frontage Rd 




Yellowstone 


Billiigs 


Grand Ave Division - 
3th 







